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" CANNOT Fo PRES a that eminent 
Zeal you have. ſhewn on all Occaſians 
for the Promotion of Matura R nowledge, 
the. preſent Perfection of which. is greatly in- 


cabins to * Labours and Patronage. The 
A noble 


C 


DE DIC ATL ON. 
noble and immenſe Collection you have made 
of the moſt rare and valuable Curioſities, 
and a Library the moſt complete in the Uni- 
verſe, in all the Branches of Natural Hiftory 
and Phyfic, have not only been a Treaſure 
to yourſelf, but a common Benefit to Man- 
kind ; your generous Diſpoſition having con- 
ſtantly led you to communicate their Uſe to 
whoever at home or abroad was deſirous to 


improve himſelf, or to inform che reſt of the 
World. 


As your great 1 and Skill in 


your own Profeſſion, brought you into the 
higheſt and moſt extenſive Practice for a long 


Merit and Reputation could not fail of ſetting 


you at the Head of thoſe two learned Bodies, 


you had ſo much loved and ſerved, the Royal 
College of Phyſicians, and the Royal Society « Caf 
LON DON, over which you r with 


ſo much Dignity and Honour. 


* 


Your Favours to the Royal Society i in par- 


tioned ; 


a — uninterrupted Courſe of Vears, ſo your 


tic ular, have been too many to be here men- 


DEDICATION. 
. tioned; and your Regard for that Body hath 


ever been conſpicuous, by your conſtant and 


- diligent Application to their Affairs, in the 


midſt. of the greateſt and moſt neceflary 
Avocations; yet ſuch has been your Mo- 
deſty, that you have lately, to our general 
Regret, reſigned the Office of Preſident, 
which you could not be induced to hold any 
longer, when you began to apprehend the 
Infirmities of a venerable Age might oblige 
you to be leſs conſtant in your Attendance on 
the Duties of it. 


. Givsz me Leave, Sir, in this Place, alſo to 

record my own Thankfulneſs to you, by whoſe 
Recommendation I at firſt obtained the 
Honour of being choſen one of the Secre- 
taries of the Royal Society, which hath been 
ſo many Years continued to me; an Employ, I 
hope, I have diſcharged, at leaſt, with Dili- 
cence and Fidelity, and ſhall always en- 
deavour ſo to do: I of you to take 
under your Protection thoſe Volumes of Pa- 
pers ſent to the Royal Society, that have been 
publiſhed under my Inſpection, and particu- 

A 2 _ larly 


| DEDICATION. 

1 larly to Patronize this Forty-firf# Volume of 
| - the Philoſophical Tranſactions, which ends 
il with the laſt Vear of your Prefidentſhip. 1 
1 remain, EY 


Honoured 8 1 R, 
| Your much- devoted 
Dartmouth-ſtr 1 


cet, | FRE 
WESTMINSTER, and obliged 
Dec. 31. 1741. Humble Servant, 


. CRoMweELL MorRTiMmEeR, M. D. 

Secretary 0 the Royar. SocteTyY, and 
Fellow of the Roval. ColLROR of 
V ——  Puaysicians LONDON, 
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1. A Catalogue of the Fir r PLANTS from 
Chelſea Garden, preſented to the ROYAL. 
SOCIETY by the C ompany of Apothecaries, 
for the Year 1737. purſuant to the Di- 
rection of Sir Hans Sloane, Bart. Med. 


Reg. & Soc. Reg. Pref. by aac Rand, 


Apothecary, F. K. S. Hort. Chel. Pra. 
ac Prælee. Botan. 


7 ; i A C E T OS A A gyptia 3 roſeo ſeminis in- 
oy 


volucro; folio lacero; Lippz. D. Shaw 
Phyt. Afr. Spec. No.5. 
752. Adianthum nigrum ; radice prælonga, arbores 
annoſas perreptante. rij Vrrid Luſitan. 
Filicula Luſitanica; Polhypodii radice. T. Inſt. 
541. 
753. Admirabilis Peruviana; flore rubro. Cluſ. 
rar. Plant. Hiſt. Lib. V. p. 89. Sloan. Cat. Jam. 91. 
754. Androſæmum maximum fruteſcens. C. B. 


280. 
755. Aralia Canadenfis. 7. Inf. 300. 


Panaces xdpriuer fro ve racemoſa, Canadenſis. 
Cornut. 74. 
756. Aſtrantia major; corona floris candida. T. 


Inſt. 314. 


757. Aſtrantia major; corona floris purpuraſcente. 
„ 

758. Betonica Orientalis; folio anguſtiſſimo, & 
longiſſi mo; ſpica florum craſſiori. T. Cor. 13. 


| A 759. Bi- 
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759. Bidens Americana triphylla ; foliis anguflis, 


acutis. 


Chryſanthemum Virginianum, folio acutiore Levi 


trifoliato; ſeu Anagyridis folio. H. Ox. III. p. 21. 
760. Campanula pentagonia, perfoliata. Morif. 


H. Ox. II. 457. 
761. Caſſine vera perquam fi ſimilis, Arbuſcula Phil- 


lyrez foliis antagoniſtis. Ex Provincia Carolinienſi. 


Flat Mantiſſ. p. 40. Phytogr. Tab. 381. Fig. 3. 


762, Cepa fiſſilis. Matrrhzol. 555. 
763. Cepa Aſcalonia. Matthiol. 556. 
764. Chenopodium Ambroſioides Mexicanum fru- 


ticoſum. 


765. Chriſtophoriana Americana procerior & lon- 
gius ſpicata. Dillen. H. Elt. Tab. 67. | 
766. Commelina anguſtifolia procumbens. 
767. Dalea. Dui. Millar in ventoris. 

768. Dentaria bulbifera. Lob. Icon. 687. 
769. Digitalis minima, Gratiola as. H. Ox. 


Part. II. 479. 


Gratiola Centauroides. C.B. 279. | 
770. Elichryſum; anguſtiflimo folio. T, Inſt. 


452. 
Stæchas citrina renuifolia altera, iſ ve Italica. 


J. B. III. 155. 
771. Epimedium. C. B. 323. Dod. 599. 


772. Eruca ſylveſtris. Ger. 
Eruca G lveſt ris tenuifolia perennis; fore luteo. 


J. B. II. 861. 


773. Eruca; Bellidis folio. Mor. H. Ox. P. II. 
231. , | 
774. Eupatorium cannabinum. C. B. 320. 
Eupatorium Avicennæ Officin. 
775. Eu: 


[37 


775. Eupatorium ; folio oblongo rugoſo; caule 


purpuraſcente. T. Inſt. 456. 

776. Fagopyrum creftum ; ſeminibus ad angulos 
dentatls, ſpicatim naſcentibus. Ex Ruſſia. 
© 777. Ficus Orientalis; foliis in lacinias anguſtas 
profunde inciſis. 

The large white Turkey —_— 
778. Fumaria officinarum & Dioſcoridis. C. B. 143; 
_ -, * Fumaria bulboſa ; radice caya, major. C. B. 
143. 

780. Fumaria lutea. C. B. 143. 

781. Fumaria ſemper virens & florens; flore albo. 
Boerh. Ind. I. 130. 

782. Galeopſis patula ſegetum; flore purpura- 
ſcente. T. Inſt. 185. 

Sideritis arvenſis rubra. Park. 
783. Hernandia; amplo Hederæ folio, umbilicato. 
Plum. Nov. Gen. 6. 

Nux veſicaria oleoſa, foliis umbilicatis, ex In- 

ſula Barbadenſi. Pluk. Phyt. 208. Fig. 1 
784. Hypericum Androſæmum dictum. J. B. I. 
3 82. 
Androſæmum lere 12 Colum. Ec. 


75. | 
785. Lycoperſicon Galeni. Ang. 217. 


786. Petiveria, Solani foliis; loculis ſpinoſis, 
Plum. Nov. Gen. 50. 
| Verbenæ aut Scorodonie affinis anomala, flore 
albido; calyce aſpero; Allii odore. Sloan. Cat. Jam, 
64. Guinea Hen. weed. Hiſt. I. 172. 
787. Pyrethrum Officinarum. 
Pyrethrum flore Bellidis. C. B. 148. 


/VUL * 


1471 


. Chamemelum ſpecioſo flore ; radice longa fer- 
vida. D. Shaw. Phyt. Afric. Spec. No. 138. 


788. Pyrethrum fruteſcens Canarienſe. 


789. Rapuntium Americanum, flore duute cœ- 


ruleo. Ac. Reg. Par. 


790. Rapuntium Virginianum; foliis oblongis; 


floribus parvis cœrtuleis, ſpica longiſſima laxa. 
791. Reſeda alba. J. B. III. 467. 
222 Reſeda criſpa Gallica. Bocc. Ray. 76. 
793. Solanum * bacciferum. C. B. 166. 
794. Thlaſpidium fruticoſum ; Leucou folio, ſem- 
per florens. T. Inſt. 214. 


odorato. Zanon. 196. 
795. Trichomanes ſive Polytrichum Officinarum. 
C. B. 356. 
796. Turritis vulgaris ramoſa. T. Inſt. 224. 
Piloſella ſiliquata Thalii. Tab. vii. 
797. Turritis Leucoii folio. T. Inſt. 2 
798. Turritis Leucoii folio ; floribus et, 
799. Ulmaria. Cluf. Hiſt. CXCVIII. 
Barba Capræ floribus compattis. C. B. 164. 
800, Ulmaria; floribus in longas ſpicas congeſtis. 


Boerh. Ind. Alt. 295. | Lk 
Dare "_ floribus * C. B. 163. 


II. De 


Leucanthemum Canarienſe; foliis C 2 5 
| themi; Pyrethri ſapore. T. Inſt. 666. 


T hlaſpi fruticoſum Peri cum; Jeliis Keiri, flore 
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UF F 
& Motu Aquarum fluen- 
tum. | 


TENTAMEN PRIMUM. 


II. De Menſura 


Quo agitur de aqua effiuente ex vaſe ſemper pleno 
per foramen rotundum, & de reſiſtentia ejuſdem ex 
defectu lubricitatis oriunda. Auclore Jacobo Ju- 


rin, Soc. Reg. & Colleg. Medic. Londinenſ. Sodale. 


4 


Quarum fluentium Menſuram veteres nullam ha- 
{ bus runt, niſi incertam illam & fallacem, que, 
nulla velocitatis habita ratione, ſola rivi ſectione perpen- 
diculari nitebatur. Ad veram aditum primus aperuit, 
centum Circiter abhinc annis, Benedictus Caſtellus, 
Ttalus, Galileo familiaris. Is quum comperiſſet co- 
piam aquæ per datam rivi ſectionem transfluentis, 
datam non eſſe, quod veteres crediderant, fed pro- 
portionalem celcritati . qua fertur aqua per datam 
ſectionem, nobili hoc invento novæ & utiliſſimæ 
ſundamenta ſcientiæ jecit, Hydraulicæ. Hoc itaque 
auctore philoſophi certatim in eam diſciplinam exco- 
lendam incubuerunt, ut nemo pene fuerit a Caſtell; 
temporibus mathe maticus paulo inſignior; quin ali- 
quid operz ad ejus incrementum contulerit, five ex- 
perimentis inſtituendis, ſive rationibus & argumentis 
a priori excogitandis. 

At pleriſque, utut magnis viris, propter ſummam 
operis difficultatem, parum feliciter res proceſſit. 
Nam & theoriam excolentes ea tradiderunt theore- 
mata, quibus facto periculo refragare deprehenditur 
experientia; & qui experimentis capiendis * 

FL dede- 
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dederunt, cum animum non adverterent ad circum- 
ſtantias quaſdam minutiores, quod iis quid momenti 
ineſſet nondum erat compertum, inde factum eſt, ut 
tum ſinguli magnopere inter ſe diſſideant, tum ab 
illa Menſura, quæ reperiri debuerat, pene omnes in- 
ſigniter aberrärint. 8 

Cujus tei non alind luculentius dari poteſt exem- 
plum, quam ſimplex illud omniumque facillimum, 
quod reliquis fere univerſis pro fundamento eſſe con- 
ſuevit, quodque nos idcirco diligentius pertractandum 
ſuſcepimus, ubi aqua ex vaſe conſtanter pleno, con- 
ſtanti velocitate, per foramen circulare in fundo 
factum decurrit. Hic enim ex omnibus unus Pg- 


lenus veram tradidit aquæ effluentis Menſuram, aut 


eam ſaltem, quæ ad veram proxime accedit : unus 
Newtonus verum poſuit ejus Menſuræ indagandæ 
fundamentum; verum, at a pleriſque repudiatum; a 
quibuſdam, diſſimulato auctoris nomine, pro ſuo 
venditatum. 

_ His itaque duobus ducibus rem aggredimur, & 
primo quidem loco, phænomenon nomine propone- 
mus ea, quz aut ipſis experimentis comparent, aut ex 
iiſdem, certiſſimis argumentis confirmantur : deinde 
ad eorum phænomenon ſolutionem accedemus. 


Phenomena effiuxus aquæ ex foramine in fundo vaſis 
conſt anter pleni. 


I. Data altitudine aquæ & tempore effluendi, 
Menſura aquæ effluentis eſt fere in ratione fora- 
minis. „ 

2. Data altitudine aquæ & foramine, Menſura 
aquæ effluentis eſt in ratione temporis effluendi. 

3. Dato 
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3. Dato tempore effluendi & foramine, Menſura 


aquæ effluentis eſt fere in ratione ſubduplicata altitu- 
dinis aque, 2 5 
4. Menſura aquæ effluentis eſt fere in ratione com- 
poſita ex ratione foraminis, ratione temporis, & ra- 
tione ſubduplicata altitudinis aquæ. 
5. Menſura aquæ dato tempore effluentis longe 


minor eſt ea, quæ ex Mathematicorum theorematis 


vulgo. clicitur. Ea nempe vulgo habetur aquæ efflu- 
entis velocitas, quam acquirat in vacuo corpus grave 
cadendo ex integra altitudine aquæ ſupra foramen ; 
& hoc poſito, ſi area foraminis vocetur F, A altitudo 
aquæ ſupra foramen, V velocitas quam comparat 


corpus grave cadendo in vacuo ex iſta altitudine, 7 


tempus cadendi, & effluat aqua conſtanti hac velo- 
citate V, per tempus 7, crit 2 A longitudo columnæ 
aquez, quæ co tempore effluit; eritque ejus Menſura 
2 AF. At ſi accuratiſſima * Polen; experimenta ad 
calculum reyoces, copiam aquæ, quæ co tempore 


1 3 
7” circiter hujus Men ſuræ 2 AF 
1000 | 


effluit, non niſi 


conficere perſpicies. 


Hujus autem viri illuſtriſſimi experimenta, cum 
propter ſummam ejus diligentiam, & accurationis 
ſtudium, tum alio etiam nomine, reliquorum omni- 
bus omnium præferenda cenſeo. Is ſiquidem depre- 
hendit copiam aquæ effluentis ex vaſe per tubum 
cylindricum, eam quæ exiret per foramen circulare 
in tenui lamina factum, pari exiſtente diametro tubi 
& foraminis, & pari altitudine aquæ ambobus incum- 


— ng 


— 


ö 


* Polenus de Caſtellis, Art. 35; 38, 39, 42, 43. * 
ventis, 


[8] 


tend longe 1 Idque ita ſe habere cog- 
novit, cum tubus non fundo quidem, quod alii prius 
animadverterant, ſed lateri vaſis inſereretur. 

Eſt autem foramen vel in tenui lamina factum, 
Pro brevi tubo cylindrico habendum. Unde patet 
majorem aquæ copiam ex foramine in lamina tenui 
facto profluere, quam quæ effluxura fuiſſet, ſi, quod 
aiunt, infinite parva fuiſſet laminæ craſlities. | Cujuſ- 
modi lamina cum neque haberi, nec etiam cogitatione 
concipi queat, relinquitur ut augeamus diametrum 
foraminis, quo laminæ craſſities, quam fieri commode 
poteſt, minimam rationem obtineat ad foraminis dia- 
metrum. 

Id vero magno cum judicio præſlitit Polenus, cum 
uteretur diametro linearum 26, lamina autem non 
integram lineam craſſa; cum ante eum vix quiſquam 
adhibucrit diametrum 6 aut 7 lineas ſuperantem; aut 
omnino animum adverterit ad laminæ vel fundi vaſis 
craſſitiem, niſi quod unus Newtonus, pro ſumma 
ſua providentia, ſeſe lamina pertenui uſum fuiſſe 
ſcribat. | 

Nec foraminum ſolum, ſed vaſorum etiam ampli- 
tudini Polenus ſupra omnes proſpexit, quo aqua 
liberrime & quam minimo cum impedimento verſus 


foramen deſcenderet; ut nullus dubirandi locus ſir, 


quin Menſuræ ab co captz propius longe quam ullæ 
a reliquis traditz ad yerum accedant. 


6. Cum, ut modo vidimus, —_— __ eff 


entis prædicto tempore 7, ſit 2A Fu, eſt lon- 


1000 


gitudo columnæ aqueæ, quæ eo tempore effluit, 2 4 x 


> £ 


1 a 
1000. Itaque, ſi particulz aqueæ, quæ eodem tem 


poris 


1 
poris puncto in foramine verſantur, ſingulæ pari yclo- 


_ Citate proſiliant, liquet communem omnium veloci- 
tatem cam eſſe, qua percurratut tempore T ſpatium 


2 Ax 27. ſive velocitatem Va 222. Hæc autem 
1000 1000 


ea eſt, quacum aqua in vacuo proſilire poſſit ad 
tertiam fere partem altitudinis aquæ ſupra foramen. 

7. Atqui, cum ſurſum vertitur aquæ motus, ut in 

fontibus ſalientibus, proſilire cernuntur fontes ad alti- 

tudinem aquz in ciſterna pene integram. Proſilit 

ergo ex foramine aqua, aut aliqua ſaltem aquz portio, 

cum velociate / pene integra, certe velocitate multo 
. 71 | 


——— 


ooo 5 

3. Hinc certiſſime liquet particulas aqueas, quæ 
eodem temporis puncto in foramine verſantur, non 
omnes erumpere cum eadem velocitate, ſive nullam 
eſſe velocitatem omnibus communem. Contrarium 
hactenus pro indubitato habuerunt Mathematic i. 

9. Ad parvam a foramine diſtantiam, venæ aquez 
erumpentis diameter multo minor eſt diametro fora- 
minis. Nempe, ſi foraminis diameter ſit 1, erit venæ 


majori quam V 


aqueæ diameter 25 ſive 0,84 menſurante Newtono, 


qui mirabile hoc phænomenon primus animadvertit; 


3 | 1 20 
ex menſuris Poleno captis erit 2 vel _ hoc eſt, 


ſi diametrum intermediam ceperis, o, 78 fete. 


His expoſitis, progredicndum eſt deinceps ad ſolu- 

tionem horum phænomenon expediendam: id vero 
antequam fiat, ex uſu erit lectorem pauca præ- 
abr | 


B 1. Aquam 


- 
= . 
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corpus fluidum, continuum, cujus partes vi minimæ 


Motu aquarum fluentium ante annos circiter 24 Actis 


1 


1. Aquam nos non aliter conſideramus, quam ut 


illatæ cedunt, & cedendo moventur inter ſe. 
2. Per aquam effluentem intelligimus eam aqua 
copiam, quæ actu ex foramine egreditur: Quod, etſi 


minus neceſſarium videri poſſit, monendum tamen 


idcirco duximus, quod in Diſſertatione noſtra de 


Philaſophicis inſerta, aquæ defluentis nomine defi- 
gnata fuerit tota illa aquz copia, quæ intra vas in 
motu conſtituta eſt, & verſus foramen deſcendit. 

3. Vaſis amplitudinem pro infinita habemus, aut 
tanta ſaltem, ut in eo decrementum altitudinis aquæ 
toto temporis ſpatio, quo aqua ex foramine effluit, 


| ſenſu percipi nequear. 


4. Aquam conſideramus ut effluentem- conſtanti 
velocitate. Nimirum ipſo motus initio per minimum 
temporis ſpatium effuit aqua minori velocitate, quam 
mox elapſura fit. Nos autem ipſum motus initium 
præterimus, & tum demum inveſtigamus aquæ Men- 
furam & Motum, cum integram velocitatem, quanta 
fieri poteſt, comparaverit. Hæc autem conſtans fir, 
neceſſe eſt, dum conſtet aquæ ſuperincumbentis 
altitudo. | 

5. Fundum vaſis non aliter concipimus quam ut 
plenum mathematicum, vel laminam ſaltem eatenus 
tenuem, ut ejus craſſities quaſi nulla ſit reſpedu dia- 
metri foraminis, 5 3 

6. Per Menſuram aquæ effiuentis in ſequentibus 
ſemper intelligimus cam aquæ copiam, quæ ex fora- 
mine crumpit illo temporis ſpatio, quo corpus grave 
in vacuo cadens percurſurum fit altitudinem aquæ 
{upra foramen. 


7. Fer 


3 11 4 
7. Per Motum aque efluentis intelligimus ſummam 
2 omnium aquæ particularum, quæ ſupradicto 
temporis ſpatio ex foramine erumpunt. Motus vero 
cujuſque particulz cf, ut factum ex ipſa K & 
velocitate Lew a ex foramine erumpit. 


colts, ponimus aquam ex e in vacuum ef- 
fluere, aqueaſque particulas, dum verſus foramen. 
deſcendunt, omni carere reſiſtentia ex defectu lubri- 
Citatis oriunda. 

In ſecundo & tertio problemate ponitur adhuc 
effluxus aquæ in vacuo inſtitui; ſed concipimus par- 
ticulas aqueas, dum verſus foramen deſcendunt, non- 
nullam ex defectu lubricitatis experiri reſiſtentiam, 
tantulam tamen, ut decrementum Motus aquæ ex 
foramine effluentis, exinde ortum, pro nihilo haberi | 
Rs 

In quarto & quinto, vacui poſitionem adhuc reti- 
nemus; at ſenſibile ponitur decrementum Motus aquæ 
effluentis, ex defectu lubricitatis. 

Tandem in problemate ſexto & ſequentibus rem 
conſideramus prout revera ſe habet, cum in atce res 
tranſi igitar, adco ut particula aqueæ reſiſtentiam ſenſi- 
bilem patiantur, non modo a ſeſe invicem per defectum 
lubricitatis, intra vas, ſed etiam poſt exitum e vaſe, 


per atttitum aEris ambientis. 


B 2 P Ro- 


9 
—— 
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raculum pondus columnz aquez ipſi ad perpendi- 
culum incumbentis. Remoto obturaculo, columna 
aquæ foramini ad perpendiculum imminens, cum non 
amplius ſuſtineatur, preſſione ſua efficiet, ut aqua per 


[12] 


1101111 I. 


Definire Motum, Menſuram, &. velocitatem aquæ in 
. vacuum effluentis per foramen in fundo vaſes, ubi 


puarticulæ aquæ nullam patiuntur reſiſtentiam ex 
defectu lubricitatis. | * 


Dum foramen obturaculo occluditur, ſuſtinet obtu- 


foramen defluat, & poſtquam eam ad debitam veloci- 
tatem compulerit, deinceps conſtanti ſua preſſione 


conſtantem aquæ effluentis velocitatem conſetvabit. 


r N eſt quidem, Motum aquæ ex fora- 
mine effluentis non a pondere ſolius columnæ per- 
pendicularis ortum ducere, ſed | levy ex hujus co- 
jumnæ preſſione, partim ex preſſione aquæ circum- 
poſitæ derivari. Sed hoc pacto neque major neque 
minor fit Motus aquæ effluentis, quam ſi ex preſſione 
ſolius columnæ perpendicularis oriretur: Non minor, 
quia preſſio columnæ perpendicularis, fi non impe- 
diatur, Motum ſibi proportionalem generabit, impe- 
diti autem non poteſt niſi quatenus aqua circumpoſita 
urget aquam effluentem: non major, quia preſſio 
aquæ citrcumpoſitæ non poteſt aliquid conferre ad 
Motum aquæ effluentis, niſi tantundem demat ex preſ- 
ſione columnæ perpendicularis. 

Cauſa igitur adæquata Motus aquæ ex foramine 
effluentis, eſt preſſio ſive pondus columnæ aqueæ, 
quæ foramini inſiſtit. At vis data, quocunque modo 


* 


ſpatium 


TR] ; 


applicetur, dato tempore datam generat Motu quan- 


titatem verſus eaſdem partes, quo tendit vis. Parem 
itaque Motus quantitatem dato tempore generat co- 
lumnæ incumbentis pondus in aqua effluente, atque 
generare poſſet eodem tempore in ipſa columna libere 
per vacuum cadente. | ee, 
Jam quoniam, per hypotheſin, particulæ aquez 
nullam expertuntur reſiſtentiam ex defectu lubricitatis, 


& omnes illz particulz, quæ jamjam exituræ in ipſo 
foramine verſantur, zquali urgentur preſſione aquæ 


fuperincumbentis, liquet harum omnium æqualem 
eſſe velocitatem. — 2551 
Sit v communis iſta velocitas; 4 altitudo unde 
cadendo in vacuo comparetur ea velocitas; A alti- 
tudo aquæ ſupra foramen; F velocitas quz compa- 
retur cadendo in vacuo ex altitudine 4; T tempus 


cadendi ex eadem altitudine; F area foraminis; & 


effluat aqua ex foramine per tempus T. 

Jam quoniam tempore T velocitatè percurratur 
ſpatium 2 A, percurretur eodem tempore velocitate v 
z Av 
V 
aqueæ, quæ effluit ex foramine tempore 7; critque 
magnitudo hujus columnæ, ſive Menſura aquæ efflu- 


* Hac itaque crit longitudo columnz: 


entis tempore 2 7 & Motus cjuſdem crit 
w_— 3 
LY 2 


Morus autem, qui eodem tempore 7, in columna 
aquea foramini inſiſtentè generari poſſit, fi ſuo ipſius 
pondere per vacuum feratur, ſic habetur. 


Erit 


n 
- Erit ejus veloeitas V & cum — ejuſdem ſit 
alis eſt Mot ui 


AF, etit ejus Motus A FH. 

Atqui Motus iſte, ex ſuprapoſitis, 2qu 
columne _' 1 Wt 0 * ſwe E 
24E TT 
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Hine autem e * E U = 77 


Porro Menſura ſuprapoſita aque effficentis tem · 
ore 1 fra 2 AFv _ 2 AF „ Pp Are 
po W 

Ss. J. 1 

erer. L Cum n ds” 


6 = hoc eſt, ee, ſive 2H. Ita- 


2 2 
que altitudo a, quam effluens aqua motu ſurſum verſo 
attingere queat, dimidia eſt altitudo aquæ in vaſe 
ſupra foramen. Quæ eſt ipſa altitudo Neutono defi- 
nita Prop. 3 6. Lib. II. Princip. Editionis primæ. 

Co ROLL. II. Si tribuatur aquæ effluenti ea velo- | 
citas, quæ comparatur cadendo ex integra altitudine 
aquz ſupra foramen, hoc ſt, ſi ponatur velocitas 
2 AF — 

' off 
2 A Fy, ſivedu-phus ejus Morus, qui a columna fora- 
mini incumbente generari poſſit, & proinde non 
niſi a duplo hujus columnæ generandus ; quod docuit 
 Newtonus Corollario ſecundo, Prop. 3 6. Libr. II. 
Princip. . 2 & 3. | 


erit 


v=/, crit Motus aquæ ſupra defititus-- 
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„„ enten 


Alenſara hic determinata, * 2 ive 2 4 F 

- 0,707, ut longe deficit ab ea, quæ vulgo Mathema- 

ticis ſtatuitur, nempe 2 A F, ita longe ſuperat illam 

Menſuram, quam exhibent Poſen; experimenta, five 

2A Fx, 71. Nec mirum : quod enim ponitur in 

hoc problemate, carere omni reſiſtentia particulas 

aqueas inter defluendum, hypotheſis eſt a veto rerum 
ſtatu aliena. e | 


| PROBLEMA II. 
 Definire Motum, Menſuram & velocitatem agu in 
Vacuum effiuentis per foramen circulare in medio 
fundo vaſis cylindrici, ubi particulæ aque reſten- 
tram patiuntur ex defetiu lubricitatis, ſed tam 
par uam, ut decrementum Motus aque effinentis 
exinde ortum pro nibhilo haberi poſſit. 


Sit vas cylindricum immenſum AB CD, Fig. 1, 
EF foramen circulare in medio fundo factum, & 
aqua in hoc vaſe quieſcente prorſus & immota, de- 
trahatur obturaculum a foramine, ut pateat exitus 
aquæ per foramen. 5 | | 

Tum quoniamaqua hactenus immota fuerit, & jam 
per foramen effluere incipit, & effluentem ſequitur 
aqua ſuprapoſita, & motus naturalis aquæ nulla de- 
ſuper affuſione perturbatur, & foramen obtinet ipſum 
fundi medium, induet ſeſe neceſſatio illa aquæ portio, 
quæ in motu verſatur, & verſus foramen deſcendit, 


In 


| # 4. 
in figuram aliquam regularem IHE FN B, cujus 
- baſis inferior ſit ipſum foramen, baſis autem ſuperior 
fir ſuperficies aquæ ſuprema AB, & ſectiones omnes 
horizontales ſint circulares. Hanc vocamus Cata- 
ractam; qualis autem ſit Cataractæ figura, nondum 
diſputamus: in præſenti ſufficit noftro inſtituto, ut 
animadvertamus regularem eſſe, & per fingulas ejus 
ſectiones horizontales eandem aquæ copiam dato tem- 


* 


pore tranſire. 1 

lam quoniam omnis illa aqua, quæ deorſum 
fertur, Cataracta continetur, patet reliquam aquam 
AHEC, BXKFV, quæ extra Cataractam ſita eſt, 
omni motu carere, & penitus quieſcere. Itaque in 
ſectione quavis horizontali Cataractæ Hc K, cujus 
centrum c, puncta H, K repræſentabunt limites inter 
aquam deſcendentem verſus foramen, & aquam cir- 
cumpoſitam quieſcentem. 

Porro, cum punctum & fit limes motus & quietis, 
& particulæ aquez, dum moventur inter ſe, reſiſten- 
tiam patiantur ex defectu lubricitatis; particula aquæ 
a, Fig. 2. intra Cataractam ita, & adjacens puncto 
K, non poterit niſi quam minima velocitate deorſum 
ferri. Alioqui, neceſlario ſecum abriperet particulam 
proximam à extra Cataractam politam, contra hypo- 
theſin. Particula autem g, quæ particulæ & intror- 
ſum contigua eſt, nonniſi quam minima velocitate 
relativa deſcendet reſpectu particulæ æ; cum alioqui 
particulam æ accelerando eam ſecum abriperet, & hze 
particula a, jam celerius mota, abriperet ſecum par- 
ticulam 4. Pariter particula J magis introrſum poſita, 
& particulæ þ contigua, deſcendet quam minima velo- 
Citate relativa reſpectu particulæ g; & teliquæ parti- 
culz , e, &c. aliæ aliis magis introrſum ſitæ, deſcen- 

dent 


EV} 


dent velocitate quam minima relativa reſpectu parti- 


cularum ſingulis extrorſum adjacentium. Hac autem 
ratione velocitas abſoluta particularum creſcat neceſſe 
eſt gradatim a limite verſus centrum c, ut velocitas 
aquæ fit maxima in ipſo centro, minima in limite 
utroque K & H. 

Neceſſe vero eſt, ut reſiſtentia, quam experitur par- 
ticula quzque celerior ex affrictu adjacentis particulæ 
tardioris extrorſum poſitæ, perpetuo ſibi æqualis ſit 
per totam ſectionem Cataract æ. Alioqui, particula 
illa, quæ majorem patitur reſiſtentiam, accelerabit 
particulam tardiorem adjacentem, donec minuatur hoc 
pacto reſiſtentia, & fiat æqualis illi reſiſtentiæ, quam 
patiuntur cæteræ patticulæ. At ſi reſiſtentia ſit ubique 
ſibi æqualis per totam Cataractæ ſectionem, crit & 
velocitas relativa particularum ubique æqualis, cum 
altera alteram neceſſario conſequatur. 
| Ergo velocitas abſoluta cujuſliber particulæ, quæ 
eſt ſumma velocitatum omnium relativarum ab am- 
bitu ſectionis ad eam uſque particulam ſimul ſumpta- 


ambitu Cataractæ. | 

His  Expolitis, ſit modo r radius foraminis, ad 1 
in ratione peripheriz ad diametrum, r area fora- 
minis,  velocitas quacum aqua deſcendit in centro 


foraminis, 4 altitudo unde cadendo in vacuo com- 


parctur velocitas v, A altitudo aquæ ſupra foramen, 
velocitas quæ comparetur cadendo in vacuo ex 
altitudine A, T tempus cadendi ex eadem, & diſtan- 
tia cujuſlibet particulz a centro foraminis, & effluat 
aqua tempore T. 

Jam Menſura aquæ, quæ tempore T ex foramine 


egreditur, ad hunc modum inyenictur, 
C | Etit 


rum, eſt in ratione diſtantiæ ejuſdem particulæ ab 


Erit & radius circuli cujuſlibet intra foramen, 2 2 
circumferentia ejuſdem, 2 0 annulus naſcens ei 


C velocitas aquæ in 
7 


circumferentiæ adjacens, 


annulo naſcente. 


Cumque fit V: vX — : 224 ———— 
_ wh: Vr 
erit 3 —— ſpatium, quod conficit aqua per 
annulum naſcentem fluens tempore T7, & Men- 


ſura ejuſdem aquæ erit 2m22x — 


: 
of 
| ' 
: 
1 
3: 
4 
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18 At. Menſura aquæ per annulum naſcentem tranſ(- 
: cuntis eſt fluxio Menſuræ aquæ tranſeuntis per cir- 


culum, cui radius Z. Eft itaque Menſura aquæ, quæ 
tempote 7 tranſit per hunc circulum, quantitas fluens 


5 4m Av . 
fluxionis modo expoſitæ — Dp rg — K, i. e. 


9 


41 AU Zr 28 2M Av. 


— X — = X 3122 —2 23, 
Hr 6 3 a > 
Er ponendo g = 7, habebitur Menſura aquæ per totum 
2mAvr* 


foramen tranſeuntis tempore 7, nempe — 


_ 


Motus vero aquz ejuſdem fic habebitur. 


Menſura 


——_— 
Menſura aquæ tempore T effluentis per annulum 
naſcentem _ ut modo perſpeximus, * Fr 


- 


— 


—— 


6 3 5 | g ; | = 
r 3 3$—2?2, & cum velocitas ejuſdem fit v 7 5 
. . : mA * Sis 1 VU | ; 
cxit ejus Motus = Kr 2 K = 
mm. | r 
SES. = ; 1 
Die NS- 2r2'SX , cujus quantitas 
fluens eſt = L A * 
= 2 1 


6r*3*—8r 2? + 3 24, qui eſt Motus aquæ tranſ- 
euntis per circulum cui radius S. Et poſita S r, 
habetur _ aquz effluentis tempore T per totum 
 mAwv*r | 
foramen, TP . 
Hic autem Motus, per ſolutionem Problematis 
primi, & hypotheſin hujus, æqualis eſt Motui, quem 
columna foramini inſiſtens comparare poſſit eodem 
rempore 7, ſuo ipſius pondere per vacuum cadendo, 
hoe eft, Motus AF, ſive AV Xmr*. Itaque 
mA vr "= 
M Mr. 
1 | | 
Hinc autem v* = 3/*, & v=/Y/XyY 3. 
Porro Menſura ſuprapoſita aquz effluentis per 
- 2mAvur* 21 Ar 


foramen tempore 7. nem Þ = — —— 
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=p X3}/*=34A. Itaque altitudo, ad 
quam aqua in yacuo proſilire poſlit ea velocitate, 
quacum effluit in centro foraminis, tripla eſt altitu- 
dinis aquz ſupra foramen. 3 
Con . II. Cataractæ figura ad hunc modum 
definietur: 5 
Sit H K, Fig. 3. quælibet ſectio Cataractæ, cujus 
centrum c, ſitque ejus radius c Ky, altitudo aquæ 
ſupra iſtam ſectionem, ſive Ic x, t tempus cadendi 
in vacuo ex altitudine x, ſitque, ut prius, LF r, & 
1L=A. 
Jam tranſit aqua per hanc ſectionem H&K eadem 
copia atque effluit ex foramine EF. - 
Quod ſi vas co uſque decurtetur, ut ejus altitudo 
redigatur ex IL ad Tc, adeoque ſectio iſta H K jam 
fiat ipſum foramen in fundo vaſis, tranſibit aqua dato 
tempore, per hanc ſectionem, copia neque majori, 
neque minori, atque prius tranſierat per candem, vaſe 
nondum decurtato: non majori, quia non urgetur 
iſta ſectio niſi eodem columnæ ſuperincumbentis 
pondere, quo prius urgebatur ; non minori, quia aqua 
inferior HK FE non obſtat motui aquæ per ſecti- 
onem HK tranſituræ. 
Voaſe autem decurtato, Menſura aquæ effluentis ex 
foramine 7 K tempore t, per ſolutionem præceden- 
2 K* 


m 72 ; 
tem, eſt —- 2 „& Menſura aquæ effluentis tempore 


V3 


18 


CY je 9 WI 


In 
Sed, ex ſupradiftis, Menſura aquæ tempore dato 7 


effluentis ex foramine H K vaſe decurtato, æqualis 
eſt Menſuræ aquz codem tempore tranſeuntis per 


ſectionem H&K vaſe integro, five Menſuræ aquz 


eodem tempore effluentis ex foramine EF. Itaque 
— VA __ 24. 4M $355 wi 
ö 
vel 34x =r4 A, quæ eſt ipſa zquatio curvæ hyperbo- 
licæ, cujus rotatione figuram Cataract gigni olim 
oſtendimus in Actis Philoſophicis Numero 355. 


SCHOLIUM I. 


2 Amr? 


= 
* five 2 A mr* 


| 5 Menſura aquæ ſupra in venta 


*, 5773 50 tantillo major eſt Menſura 2 Amr* x 0,571, 
quæ ex Cl. Polenz experimentis elicitur. Hoc autem 
differentiæ, aliqua ſaltem ex parte, inde provenit, 
quod in hoc problemate decrementum Motus aquæ 


ex reſiſtentia ortum pro nihilo habuimus. 


SCHOLIUM II. 


Recte ſe habet Menſura aquæ effluentis hac ſolu- 
tione definita, ſi altitudinem vaſis pro infinite magna 
habeamus reſpectu diametri foraminis. Cum vero 
hæc altitudo finitam rationem obtinet ad diametrum 
foraminis, paulo minor erit Menſura, ita tamen, ut 


cum altitudo quinquies major ſit diametro, non niſi 


1 


n Tm & cum dupla ſit diametri, non niſi parte 


8 


120 enter, a vero aberret, quæ differentiæ mi- 


nores 


a [ 223 1 
nores ſunt quam ut ullo expetimento deprehendi 
qucant. 

Tantillum autem hoc diſcrimen exinde profici- 
ſcitur, quod velocitas ſupradifta relativa, & proinde 
ipſa velocitas abſoluta particularum aquæ, quas 2 
deravimus ut in directione ad horizontem perpend 
culari, revera obtinent directionem paululum obli 
quam, cum propius ad axem Cataractæ accedat quæ- 
que particula inter deſcendendum. 

Quod ſi aliquis deſiderĩo teneatur ſolutionem 
veram & accuratam conſequendi, cum altitudo aquæ 
quamcunque rationem obtinet ad diametrum fora- 
minis, eam hunc in modum conſequi poterit. 

Ex curvæ Cataracticæ proprictate corollario ſecundo 
hujus problematis expoſita, qua y+ x = 74 A, ſubtangens 
hujus curyz ad ambitum foraminis invenictur 4 4, & 
ad ambitum cujuſlibet ſectionis ſubtangens erit 4 x, 
æqualis ſcilicet altitudini aquæ ſupra illam ſectionem 
quater ſumptæ. 

Curvam vero ejuſmodi Cataracticam deſcribit non 
modo aqua exterior, quæ foraminis ambitum præter- 
fluit, ſed etiam illa pars aquæ, quæ per quemlibet fora- 
minis annulum effluit; i. e. unaquæque particula 
aquea curvam ejuſmodi deſeribit. 

Sit modo Z diſtantia cujuſvis particulæ in foramine 
poſitæ, a centro foraminis, & deſcendat hæc parti- 
cula per ſpatium quam minimum in tangente ad 
curvam Cataracticam. Hinc erit ejus velocitas in 


directione hujus tangentis, ſive velocitas V- 2, 


r 
quæ in hoc onblemarc expoſ ta eſt, ad velocitatem 


ejuſdem in directione ad horizontem perpendiculari, 


ut . 16A. +2; +22 : 4 A. 


Eſt 


t 1 
Eſt itaque velocitas in directione ad horizontem 
44 In 
V 16 At + 22 


Hinc autem, inſiſtendo veſtigiis |. ſupe- 
rioris, habebis pro Menſura aquæ per annulum naſcen- 


I6 1m A2 
tem tranſeuntis, 2 2. M Ln : 
r * 5 


perpendiculari, VXI — N 


Hujus vero fluxionis quantitas fluens, per Menſuras 


rationam Coteſianac, Form. V. & VI. invenictur 


16mAzy | 1 


8 


—— 


ry 16A —  ——— * . 


pro Menſurs aquæ wy totum foramen tranſcuntis 
tempore T. 


Potro, ſimilem in modain procedendo, habebis pro 
Motu aquæ per annulum naſcentem tranſeuntis, 


64 mA vu tr 222 — 2722 z +272 
"5 16." 4-z* 
quantitas fluens, per Forman I & 11, Catefe Fanam, repe- 
- "04 mA v 3 Macs. Goa r1.16 A* +2 
r* „ 21 16.00 
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& ponendo z r, habebis —- 72 * in — — 
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qui eſt Motus aquz tranſcuntis per foramen tem- 


pore T. 
Sit jam M= Vis A. fre, 


NLE. vel 
N 4 UAL E 
N= 4 | +2 

1 164 16 A* +r? 
— 2 — 16 A* * 
Ann r. 
y 16 4 Pr 


L =2rX*x4A (Rad : Tang: Sec 224A: 
V 16 Ar), & Menſura aquæ per foramen St 


16 A I 
untis tempore 7, r Er, 
Motus vero ejuſdem aquæ erit — = 2 
2 
648A A 
Sed: 1 — 3 ur AV, unde 


— 
ri 


2 


& Menſura aquæ per 


07 a7 — 


644* * LFK— ve” 
. | 3 
foramen effluentis tempore 7, eſt 2m Ar 
. 


"VLFR—3r 


- 
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Sin autem pro Menſuris rationum & angulorum ad- 
hibere nalis ſeries infinitas, erit ſuprapoſita Menſura 


16A v 
3 


aquæ per annulum naſcentem effluentis, 


Eh . FR 2 . 
X EELZES, ad hanc formam reducenda, od 
* Der 4. 1 

— 16 85 i 
Xrasg— 7 = = & reducendo 
164 MU 
——— ad ſeriem infinitam, habebis — 
V 16.4" += I 2 7 LV 
3 2+ 2 


5 20 N 


XrS2—2*S in 417 
35 2 

$7 47” 
tem effluentis; & per hujus fluxionis quantitatem flu- 
74 


— &c. pro Menſura aquæ per annulum naſcen- 


0 m 8 4 76 
entem, ſive per in 2881 14X $3.4 


| 8 | To | 
_ L 8 . rn —&c, exponetur Menſirs 


aquz cffluentis per foramen integrum. 
Porro Mot us ſuprapoſitus aquæ per annulum naſcen- 


. 
tranſeuntis X —— — 

tem t , 7 16 > 

16 A* 
| * 

21 Au 

X 7? 2 — 27822 3 3 

—_ 2 ＋ 2 Sin I 


16 — 
+ 


m Av ; - 5 
= x 21 5 + 23 2X 
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Et per fluxionis  hujus — fluentem, ſive per 


Tr: yo EE 
LY in 888878 768 x 1657 
78 ; | 710 ö 
— &c. exponetur Motus 


360 X16*45 660X 164 48 
aquz per foramen integrum effluentis. 


2x 8X9,” I» 
Ergo Amr Yaz 8 5 50 TG = Ke 


five /2— v in 1 vel 
| 3 FR b 


1 72 as 
| 3 - T7 7 Bas 
i . wo LY 
v = Vr = — 
3 157 16 4. — 
Unde Menſura aquæ effluentis per foramen, five 
—— 2 Ar? 1 7 76 5 78 
in — oy ls ——— &c 
I LEST WT. 3 6X 1 
= 71 76 3 
20781 14 845 768 A* 


_ ab 


+ &c 


- 

Unde tandem Menſura aquæ effluentis per foramen 
+ p 

2 Amr* 2 4 112 


habeiur V: in 1 20 761 56 16A 


1 
Hinc ponendo A infinitam reſpectu diametri fota- 
minis, evadit Menſurs ==", ut in Proble- 


mate hoc determinavimus. 


— 


2 Amr? , 3 
V3 32000 


Cum A= lor, Menſura= 
circiter. 
Cum wer, Menſura = 


- "wp 
Poteſt itaque loco vetæ Menſuræ adhiberi Menſura 


| 2 , | 

.. 25 , ſine periculo ſenſibilis erroris, etiam in 
Wm | 

tantula altitudine, multo magis in altitudine multis 

vicibus majori, qualis fere in experimentis adhiberi 

conſuevit; & hoc pacto computus ex operoſo admo- 

dum & intricato facillimus evadit. 


2 Amy 1 
X 1 — Cir- 
V3 $120 © 


PROBLEMA III. 


Tiſdem poſitis, & negligendo accelerationem aquæ extra 
foramen, deter minare diametrum venæ aqueæ ad 
par uam diſtantiam extra foramen, ubi vena maxime 
contrahitur, & velocitatem aque in vena ſic con- 
tracta. | 
In problematis ſupetioris ſolutione oftenſum fuit, 
particulas aqueas ex foramine erumpentes non una 
omnibus communi velocitate proſilire, ſed eo velocius 
ferri, quo propius abſunt a centro foraminis ; & velo- 
citatem relativam particularum interiorum, reſpectu 


particularum ſingulas extrorſum contingentium, con- 
D 2 ſtanter 


— 0 1 . 
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ſtanter ſibi, æqualem fieri per totum foramen ; & rela- 
tivam hanc velocitatem proficiſci ex reſiſtentia, quam 
ab aqua circumpoſita patitur aqua verſus foramen 
deſcendens. DE 2 Ea 
At poſtquam aqua ex foramine egreſſa eſt, ejuſque 
ſuperficies. exterior nullam jam patitur reſiſtentiam ab 
aqua circumpoſita, nec etiam ab atre ambiente, quippe 
quæ ex hypotheſt per vacuum feratur, fieri nequit ut 
amplius perſtet illa velocitas relativa, aut velocitatis 
abſolutæ inæqualitas. Jam enim particulz ceteriores 
accelerent neceſſe eſt particulas tardiores contiguas, 
& ipſæ viciſſim a tardioribus retardentur, donec uni- 
verſæ unicam velocitatem ſortitæ fuetint particulis 
omnibus communem; quod intra parvum ſpatium 
fiet, goſtquam ex foramine fuerint egreſſs. 

Dum vero communem hanc velocitatem conſe- 
quuntur omnes patticulz, contrahitur neceſſario venæ 
diameter. Similiter nempe hie res accidit, atque cum 
flumen rapidius cum tardiori, Rhodanus puta cum 
Arare, conjungitur: In alveo communi par eſt velo- 
Citas aquæ ex utroque flumine advectæ, & pari copia 
j tranſmittitur aqua per ſectionem hujus alvei, atque 
i prius tranſmiſſa fuerat per ſectiones fluminum ambo- 
1 rum: Sed longe minor eſt Rhodani ſectio poſt Ara- 
14 rim receptum, quam ſumma ſectionum Rhodani & 
6 Araris, priuſquam confluant. 

Sit igitur venæ aqueæ contractæ, ubi omnes parti- 
culæ in eadem venæ ſectione ſitæ æqualem veloci- 
tatem adeptæ fuerint, radius ę, & communis iſta velo- 
citas vocetur v. 

Jam Menſara aquæ per venæ contradtæ ſectionem 
transflucntis tempore 7 ſic habebitur. 
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Eſt V: u:: 24: EL > quz eſt loogitudo vene 
aquez per hanc ſectionem tranſeuntis tempore T. 
Eſtque 2 x mo* Menſura aquæ we hanc ſectionem 


tranſeuntis eodem tempore. 
Et Motus aquæ per ſectionem * tranſcuntis 


tempore 7, eſt ungerne ſive - 22 


Atqui Menſura aquz per venæ 8 tranſe- 
untis æqualis eſt Menſuræ aquæ per foramen eodem 


tempore effluentis, hoc eſt, — 3 7 
LY V3 
2 a ; | 
five 25 e 
43 


| Porro Morus aquæ ex foramine erumpentis, cum 
non mutetur ex actione particularum inter ſe, æqualis 
erit Motui aquæ per venæ ſectionem transfluentis, hoc 


eſt Ar mr” == , ſive 2 p*u* =. 


| n : o o 
oF 2 R O LL. Cum fit v2 = —j altitudines autem 


ſine in ratione duplicata velocitatum inde cadendo 
geni— 


Two} 
genitarum, patet eam eſſe velocitatem aquæ in vena 


contracta, qua ſurſum proſilire queat in vacuo ad tres 
quartas partes altitudinis aquæ ſupra foramen. 


SCHOLIUM l. 


Mirabilem hanc venz aqueæ contractionem primus 
omnium, ante annos fere 30, animadvertit Neutonus, 
cum occaſione difficultatum quarundam ab altero illo 

Britanniæ lumine, & amico noſtro nullis unquam 
lacrymis ſatis deflendo, Rogero Coteſis, propoſitarum, 
qui tunc temporis ſecundam Principiorum editionem 
adornabat, attentius in motum aquæ effluentis intro- 
ſpiceret: eandem poſtea pluribus experimentis con- 
firmavit Polenus. Exinde philoſophorum ingenia 
ſatis ſuperque exercuit hoc phznomenon : ſed omnes 
hactenus latuit vera cauſa hujus contractionis. 
Radius autem yenz hoc problemate definitus, 


192 


nempe 2 * ſive rX0,8165, paulo minor eſt radio 


33 io ee  td 


7X 0,84, quanta a Newtzono traditur; paulo major 
radio * ys, qualis fere Poleno menſuranti con- 
tigit, eſtque pene inter utramque intermedia. 

—_ 


Ly 3, 
2 


J 
2 . 
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At velocitas ſupra determinata qua proſilire 


ſurſum poſſit aqua ad tres quartas partes altitudinis 
vaſis ſupra foramen, longe abeſt ab experimentis, 
quibus reperinntur fontes ſalientes ad integram fere 
Ciſternz altitudinem adſurgere. Provenit autem iſtud 
velocitatis diſcrimen ex aëris ambientis reſiſtentia, 
quæ tantum abeſt ut minuat altitudinem ſalientium, 
quod vulgo creditur, eandem non parum auget, id 
quod ex Problematis ſeptimi ſolutione patebit. 
| ns S Ho- 


© > AO EI.” 


habeatur reſpectu diametri foraminis, proxime tamen 
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| SCHOLIUM II. 
Ex iis, quæ ſupra expoſuimus in Scholio 2. Proble- 


matis II. patet valores hoſce ipſarum ę & u, pro accu- 
ratis haberi non poſſe, niſi altitudo aquæ pro infinita 


ad veros valores accedere, fi altitudo aquæ fit diametri 
foraminis dupla, aut duplo major. Quod fi eoſdem 
valores accurate velis determinare, adhibere poteris 
Menſuram codem Scholio definitam, five 2 m Ar x 


ode hat 1 unde habebis u 5 


— — — — ä — 
— 


— 47 2 MN —4 Ar 


3 72 

== Poteris etiam adhibere 
LAK -er 
ſeries infinitas eodem Scholio expoſitas. 


PROB L E MA IV. 


Aqua in vacuum effiuente ex foramine circulari in 
medio fundo vaſis cylindrici, ubi particulæ aquæ 
inter defluendum intra vas tantam patiuntur reſi- 
ftentiam ex defectu lubricitatis, ut mae notabiliter 
imminuatur Motus aquæ, & data Menſura aquæ 

effluentis, definire Motum ejuſdem, & velocitatem 

qua per medium foramen egreditur. 


Sit data Menſura aquz tempore T effluentis, 

2 m Ag. Huic ergo zqualis crit Menſura per 
analyſin deſignata in ſolutione Problematis ſecundi, 
nempe 
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gnatus in codem Problemate, eſt —_—_ 


[32] 
. | 2 A 8 
hoc eſt 2 mr" A q = 2 


2 my* Av ſo 
nempe ——— 
ſive v=3Fq. 

Motus vero ejuſdem aquæ per analyſin deſi- 
mr* Au: & loco 


v2 ſubſtituendo ejus valorem modo inventum, fit is 
72 


Motus V 23 mr AV. QE. I. 


COROLL, Si ex Motu, qui tempore T ge- 
nerari poſſit a columna aquea foramini inſi 1 
ſive ex A/, detrahatur Motus aquz codem 
tempore effluentis, 3 q*mr* AV, relinquitur — 


tempore Tex reſiſtentia deperditus mr? A Y/ Xx 1 — 3 7 


- 


SCHOLIUM. 


Si accutatam ſolutionem deſideres, recurrendum 
eſt ad Scholium ſecundum Probl. II. hunc in mo- 
16 mA U 


: dum; 2 mr” Aq= er X0EN— Jr, un 


ah 
— — Et M 2 
8$AXM+ N—44r . 
aquæ effluentis tempore T, crit r AR r* x 
LT Ir 
. p. unde Motus ex reſſtentia Spent 


de v = HN 


A 


tempore T, erit mr? AV X 1 — 


III. Dias 


„„ -.4 
1 Nennen Yo _ - 
| Tiſdem poſitis datiſque, & negligendo accelerationem 


aque extra foramen, determinare diametrum venæ 
aqueæ ad parvam diſtantiam extra foramen, ubi 
vena maxime contrahitur, & velocitatem aque in 
vena ſic contratta. 


Per tertium Problema, Menſura aquæ per ſectio- 
IS ; 2 
nem venæ tranſcuntis tempore T eſt — : hæc 
autem æqualis eſt Menſuræ datæ 2 1 Aq; unde 
r. wc | 


Porro, per idem Problema tertium, Motus aquæ 
per ſectionem venæ tranſeuntis tempore 7, eſt 
= e 4 of cui zqualis eſt Motus ſuperiore proble- 
mate deſinitus, 39 mr* AV, unde 28. = 39*r* Y*. 

Eſt autem ET. = 22 ona . 


| 28˙ 247 
— Je 7 — unde = 
8 REED * 


1 


— — Q. E. L 
MT 1, 3 | 
CoRoLL. I. Eadem perſtat ratio inter radium 

foraminis & radium venz contractæ, five minuatur 
utcunque per reſiſtentiam Motus aquæ effluentis, ut 
in hoc Problemate, ſive non minuatur, ut in Pro- 


1 V2 


blemate III. cum ſit utrobique = 


3 


E CoROLL) 


CoRoLL: 2. Cum minuitur per reſiſtentiam 
Motus aquæ effluentis, minuitur ſimul velocitas in 
vena contracta. Cum enim in Problemate tertio 


— fit modo v: * hoc eſt, mi- 
2 2 


fuerat v 
. . a 3 \ + [ 25 134 9 Be © AA) wg. ? fy % 5 4 7 I? JU « 

nuitur v ex VN, 366 ad /X0,856 ſumendo q= 
. ©,571 ex Polen; experimentis. es 


£ 


 SCHOLIUM. 


FFC r 
Accurate crit u - ATE 
INA 
f = NERO 
eritque p=V e = Pariter atque in- 
21880. Y 15 210 HK 3 ITS R 4 2 W 
ventum eſt in Scholio ſecundo Problematis tertii. 


"'PROBLEMA VI. 


EY 


Aqua in :aegrem effiuente per foramen circulare in 
= medio fundo vaſis cylindrici, ubi particle aque 
inter defluendum intra vas tantam patiuntur reſi- 
ſtentiam ex defettu lubricitatis, ut inde notabiliter 
minuatur Motus aquæ, & data Menſura aquæ effiu- 
entis, definire Motum ejuſdem, & velocitatem qua 
per medium foramen egreattur. T 


. WP FRY. 8 Ne mY N. 4 1 0 97 =. 4 — * * 
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% TERS _ e GAIA HY PEDLS WEE 
Sit data Menſura aquæ tempore 7 cffluentis 
2mr*Aq, ut in Problemate IV. & ope cjuſdem 
Problematis habebitur -Motus ejuſdem 3 q* mr* AV, 
& velocitas quacum egreditur per centrum foraminis, 


. Jive v=39YV. Q. E. I. 


COROLL. 
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0 

1 
x 
7 
* 
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| CoroLL. Cum detur 4, eſt v ut V, hoc et, ut 


 SCHOLIU M. 
* W 1 : 5 : 97 - 
Hzc eadem accurate definita feperies in Scholio 


| Problematis IV. 


ProBLEMA VII. 


Aqua in aerem effluente, negligendo accelerationem 
ue extra foramen ex gravitate ortam, ſi dentur 
_ due quælibet ex tribus , N nempe Men- 
ſura aguæ effluentis, velocitate in axe vene con- 
tractæ, & diametro ejuſdem venæ, reliquam deter- 
minare. 1 | 


Cum aqua ex foramine erumpens per vacuum 
fertur, oſtenſum eſt in ſolutione Problematzs III. 
æqualem fieri velocitatem particularum aquæ per 
totam ſectionem venæ contractæ: Nunc autem, cum 
vena per atrem fertur, tollitur neceſſario æqualitas 
iſta velocitatis. Partes enim venæ exteriores a rem 
circumjacentem in motum concitant, atque ab eodem 
ipſæ retardantur, adeo ut parem cum reliquis veloci- 
tatem adipiſci nequeant. Partes autem extimæ, cum 
ab aere retardentur, partes contiguas interiores retar- 
dant, hæque proximas; atque eo pacto fit, ut parti- 
cula quæque interior celerius feratur particula con- 
tigua exteriore, adeo ut velocitas maxima ſit in axe 
venæ, in ambitu minima. Et cum pattes exteriores 
tardius ferantur per atem, quam, ſublato acre, per 
vacuum ferrentur, inde fit ut partes mediæ velocius 

 # Wy ferantur, 


— - nd Pu” cc ee =. 4c. 


— "Sa 4 I, 
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ferantur, ate venam ambiente, quam ferrentur ate 


— — u—— — — ͤ— — ——— —E—— — 
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ſublato. Qua de cauſa mediæ partes aquæ in fon- 
tibus ſalientibus multo altius adſurgunt in acre aperto, 
quam in vacuo eſſent adſcenſutæ, prout monuimus 
ſub finem School. 1. Probl. III. 
Porro, eæ partes aeris, quæ venæ aqueæ ſunt con- 
tiguæ, cum ab aqua in motum concitentur, ipſæ alias 
ſibi extrorſum adjacentes in motum concitant, hæque 
proximas exteriores, & illæ reliquas ſucceſſive ad 
certam aliquam diſtantiam ab ambitu venæ. 
Vclocitas autem particulatum aquæ ab axe venæ ad 
ambitum ejuſdem ita decreſcat, neceſſe eſt, ut parti- 


_ culz cujuſque ubicunque ſitæ una eademque fit velo- 


Citas relativa reſpectu particulæ extrorſum adjacentis, 
iiſdem ex cauſis quas expoſuimus in ſolutione Pro- 
blematis ſecundi. Nam fi quævis particula veloci- 
tatem relativam majorem habeat quam reliquæ, ea 
majorem experietur reſiſtentiam ex attritu particulæ 
extrorſum adjacentis, & eo pacto ad æqualem cum 
ceteris velocitatem relativam perducetur. Pari modo 
particula quæque aeris circumpoſiti, qui in motum 
concitatur, unam eamdemque habebit velocitatem 
relativam reſpectu particulæ aëreæ extrorſum adja- 
centis. 

At longe diſcrepat velocitas relativa particularum 
aquearum inter ſe, a velocitate relativa particularum 
aeris, quod hoc modo concipi poteſt. 

Particula quævis aquæ in extima vena conſtituta, a 
particula aquæ introrſum proxima ſollicitatur ad mo- 
tum accelerandum; eadem a particula proxima aeris 
retardatur: & cum particula iſta extima juſtam velo- 
citatem adepta ſit, pares ſint, neceſſe eſt, hæ duæ vires 
contrariæ, quarum altera retardat particulam, altera 


Acce- 


HSE [ 37 1 
accelerat. Id vero fieri non poteſt, niſi factum ex 
velocitate relativa & denſitate particulæ aqueæ accele- 
rantis, æquale ſit facto ex velocitate relativa & denſi- 
tate particulæ acrez retardantis, Eſt autem denſitas 
aeris ad denſitatem aquæ, ut I ad goo circiter. Itaque 
velocitas relativa inter extimam particulam aqueam 
& proximam aeream, eſt ad velocitatem relativam 
inter duas proximas particulas aqueas, ut 900 ad 1 
cl. - | | 
Porro, particula iſta intima aerea ad motum acce- 
lerandum ſollicitatur a proxima contigua particula 
aquea, retardatur a particula aerea extrorſum proxima. 
Cumque hic etiam vires duæ contrariæ ſibi invicem 
æquales ſint, erit factum ex denſitate & velocitate 
relativa particulæ aqueæ accelerantis, æquale facto ex 
denſitate & velocitate relativa particulæ aereæ retar- 
dantis. Unde erit velocitas relativa, quæ eſt inter | 
duas iſtas particulas acreas, ad velocitatem relativam, | 
quæ eſt inter particulam intimam aeream & proximam " 
aqueam, ut 900 ad 1 circiter; eritque eadem ad 
velocitatem relativam, que eſt inter duas proximas 
particulas aqueas, ut g00X o ad 1 fere: & hæc 
tanta velocitas relativa perpetuo ſibi conſtabit per 
totam craſſitiem annuli aerei, qui ab aqua profluente 
in motum concitatur. | 

Deſignentur jam literis 7, m, v, 4, V, A, T, eadem 
atque in ſecundo Problemate literis iiſdem ſignifi- 
cantur. Eſto etiam v velocitas aquæ in axe venæ 
aqueæ contractæ, ę radius ejuſdem venæ, & radius 
venæ imaginariæ, per quem velocitas v, decreſcendo 


gradatim, pari modo atque decreſcit in vena vera, 
tandem ad nihilum redigatur, 


— - 


Sit 


— > — — 


— — — 
— 


— — 
- —: — > tt 


wn 


— — 
— ————— OS 


— ——— — —— — — 


—— : * ” 
= — - * — 
5 a — P 
2 : » 
—eAb_— a 2 
— 
8 * — 


— — -- 
* 
— 


381 


Sit etiam Menſura aquæ tempore F effluentis pet 
foramen, 2 r 4. 3 
Jam Menſura aquæ codem tempore fluentis per 
venam conttactam, methodo in Problemate II. expo- - 


ſita, invenietur e X 3 R 2g. 

H autem Menſuræ æquales ſunt, hoc eſt, 

4 2 4 _ 28Avp  RLIG ſive, 39 RV 
qmr =JRV Es VG, 3427 K 

= ve" X 3R—2 6 | ; 
Porro, cum ura aquæ effluentis per foramen 

tempore T fit 2qmr* A, Motus ejuſdem, per Pro- 


blema VI. eſt 3 4* mr* AV. | 
Et Motus aquz per venam fluentis eodem tem- 
pore, per methodum Problemate ſecundo uſurpatam, 


invenitur 24 — 72 Re+3e. 
Hi autem æquales ; ſunt, hoc eſt, 33 mr* AV= 
mn AK R —8Rę +3 4 3 OP 
— 5 | n five, 94* RN = 
v*X6 R —8 Ref + 367. | | 
Duabus his zquationibus rite reductis ad expun- 
gendam N, pervenitur ad zquationem ſequentem, 
of y* = 24 r &* + I24'V*r' e? — 94 5271, 


unde . c = 393) +99 V 7, 


& hinc obtinetur ipſe e, ſive radius venz contractæ, 
cum dantur 4 & v. 


Porto, 


L 394 
Torro, ex — 1 elicitur, $1) 2 * 


TV —2 7 * . 
Denique, 17 


= 


QE. I. 


Vr T2 —2 


SCHOLIUM I. 


Suprapoſuimus Motum aquæ per venam contractam 

fluentis æqualem Motui effluentis per foramen. Id 
autem, ſi rigorem Mathematicum ſpectes, non eſt 
verm. Motus enim aquæ per foramen effluentis 
aqualis eſt Motui aquæ per venam contractam fluentis, 
& Morni annuli aerei venam ambientis, qui aer ab 
aqua per venam fluente in motum concitatur, ſimul. 

ſumptis. Sed annuli aerei Motum, cum ejus annuli 


- craſſities non fit major quam — , cejuſque den- 
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_ fitas non TI t major parte — denſitatis aque, pro 
. eV % 


nihilo habemus; idque faciendo æquationes longe 
ſimpliciores reddimus * alioqui eſſent futuræ. 


SCHOLIUM II. 


Per Corollarium 1. Problematis V. cum aqua in 
vacuum cffluit, eadem ſemper perſtat ratio inter ra- 
dium foraminis & radium venæ contractæ, five mi- 
nuatur utcunque per reſiſtentiam Motus aquæ e fflu- 
entis, ſive non minuatur. Unde, ut in re phy ſica, 
veri ſimillimum cenſemus, datam haberi rationem 

inter 


hoc eſt, datur quantit 


inter hos radios, etiam cum aqua per aerem profluit, 
utcunque minuatur Motus aquæ effluentis per reſi- 
ſtentiam, aut ſaltem eam rationem non niſi quam mi- 
nimum mutari. Idque cum reperiatur conſentaneum 
experimentis hactenus factis, quod infra clarius appa- 
rebit, nos pro vero habebimus, donec experimenta 
in poſterum accuratius inſtituenda aliquid certius 
doeuerint. _ | 
Porro, fi datur ratio inter r & g, datur etiam ratio 
inter » & N, ſive ratio inter radium foraminis, & 
radium imaginarium, per quem 'yelocitas v gradatim 
decreſcendo ad nihilum redigitur. 
Nam, eliminando u ex zquationibus duabus ſupra 


poſitis, 99* r* R*Y* =g&* v*x 6 R*—8 Rp + 3 ef, & 


34 RF UX 29 pervenitur ad æquatio- 


nem, e*x 9R*— 12. Re 482% =r*x - RF , 
unde R Y. EE 
3 V3g*—277 
Przterea, ex altera harum æquationum, 3 qr? RY 
=e*ux ͥ Ng, fit 3 12 R: , R 2g: : v: , & 
cum data ſit ratio prior, datur etiam ratio poſterior, 


TM 
Quantz autem ſint tres hz rationes datæ, poſtea 
demonſtrabimus. | 


Reliqua 
nicabimus. 


proximo Tranſactionum Numero commu- 


0 
III. Dias 


1 


III. Dias Antrorum mirabilis Nature, glaci- 
alis alterius, alterius Halitus noxios eructan- 
tis, ad Regiam Societatem Scientiarum 
ri 4 Matthia Belio Pannonio, 

R. 6 S. ſa. ts 


Cary r 1 
De Antro Glaciali Szelicenſi, 


'ST, in Carpathi tees qua ſc in meri- 
4 diem, jugis dorſiſque ſenſim miteſcenti- 
bus, ſinuant, Comitatus Thornenſis, ab arce Thorna, 
ſic adpellatus. Anguſto is ambiru, ac fere montibus 
impedito, definitur: quos tamen, pro Carpathi in- 
genio, paſſim naturæ prodigia, inſignes faciunt. In 
his montem ſuo merito recenſueris, qui inter Szelic- 
Se, & Borſua, vicos adtollitur: non quod mole reli- 
quos antecellat; ſed quod ſpeciem habeat * ntoſam, 
cujus nunc hiſtoria exhibenda eſt. 
$. II. Antrum Szelicenſe dicimus, a vico Szelicze 
nuncupatum. Situs pago, inter ſylvas ac nemora, 
collinus ideoque effœtus, coelum aſperum, aer obtigit 
frigidus, quem validi ac fere perpetui Aquilones, ex 
nivoſo celſoque illo Carpat ho, a Septentrione dejecti, 
extra modum immitem reddunt, ut muſcis atque culi- 
cibus tunc quoque inhoſpitalis fir, cum tota regione 
maxime calet. In hujus vici agro, antrum, de quo 
ſermo eſt, in montem nunc memoratum grandi & 
obverſo in Aquilonem hiatu dehiſcit: quippe qui, 
orgy ias xv III. altus, 1x. latus eſt, atque ideo accipi- 
endis ac penitus hauriendis Aquilonibus lic ſatis ido- 

| F neus 


5. I. 


—_ 
neus laxuſque. Profunda antri, & ſubterranei petro- 
fique ſpecus, inexpertis meatibus, in Meridiem 
abeunt. PEI | | 


$. III. Natura antri id haber prodigii, quod cum 


extus bruma intenſiſſime riget, tepido fit intus acre ; 
frigido contra, immo glaciah, cum funt fervidiſſimi 
ſoles. 


Nimirum, ſimul diffugientibus nivibus, ver 


inire ccepit, interior antri concameratio, qua ca meri- 


diano ſoli dorſo objicit, aquam limpidam & paſlim 


diſtillantem exſudat: quæ interni frigoris vi, in pel- 


lucidam glaciem concreſcens, ſtirias efficit, ad ingen- 
tium doliorum molem craſſas ac pendulas, idque ramos 
abeuntes, miris illuſos ſpeciebus. Quod aquæ, e 


ſtiriis, humi arenoſæ decidit, id quoque opinione 
celerius congelat. Ergo, non fornices modo, natura 


in ſolidam petram cavati, ſed fundum quoque antri, 


multa & nitida glacie conveſtitum eſt. Crederes, 
totam cavernam, e cryſtallo, ſubſtructam incruſta- 


tamque eſſe, ita circumquaque glacies reſplendeſcĩit. 
$. IV. Inuſitatus hic obtutus eo eſt ingredientibus 
ſpecioſior, quo antri intercapedo & latius abit, & de- 
primitur profundius. Qua adiri poteſt antrum, quin- 
quaginta orgy iarum profundum, ſex & viginti laxum 


eſt; concamerationum altitudine, ob tuberoſos ru- 


pium arcus, inæquali. Quod ultra demergitur, 
propter hiatus præcipitium, inexpertos habet receſſus. 
Neque enim erat adhuc, qui in adeundis antri pene- 
tralibus facere voluiſſet periculum, ob lubricos greſſus, 
& fallentem veſtigia glaciem. Cette enim, inciſis, 
multo labore, gradibus opus habent, qui vel explo- 
ratum profundum illud adire volunt. Erant, qui 
immiſſa bolide, ſpecus interiora ibant exploratum : 
verum, quod antrum, non ad putei modum recto 

wp tramite, 


= 


: [43] | 
tramite, ſeu perpendiculariter, deptimitur, fed varie 
ſe, & in anfractus ſinuat, inutile fuit experimentum. 
Plus ii profecerunt, qui ſclopos, ſolide largeque fartos, 
intra ſpecum diſploſerunt. Adverſum eſt enim, ab- 
ſorptos intime boatus, per plura temporis minuta, ad 
modum validiſſimi tonitru, illiſo huc & illuc ſonitu, 
horrendum quid reboaſſe: quod argumento fuit, pro- 
funde antrum propagari, habereque diffuſos quaqua- 
vorſum meatus. | | 
$. V. Glaciale iſtud ſpecus ingenium, totum zſtivum 
eſt: quod ideo admirationis habet plurimum; augeſcit 
enim cum increſcente ſolis ardore. Primo, nimi- 
rum, vere, hibernus ille tepor ceſſare, mox, ubi id 
adolevit, intendi frigus occipit, tantis acceſſionibus, | 
ut quo magis ar incaleſcit, eo antrum frigeat exqui- 9 
ſitius. At ubi zſtas iniit, jamque fervet Canicula, in x 
glacialem brumam intus abeunt omnia. Tunc ſci -- 
licet, ubertim deſtillantes ex ſpecus fornicibus aquæ, 15 
in glaciem ſolidantur, tantis incrementis, ut, qua 
hodie tenues adparebant ſtiriæ, eæ perendie dolia refe- 
rant, & quaſi in præceps ruentia petrarum fragmenta. 
Paſſim, qua guttatim per antri latera, demanat latex, 
mirificæ viſuntur incruſtationes, & ad tapetum formam, 
quaſi ex artis præſcripto, fabrefactæ. Reliquum gla- 
ciei ita mutuo hæreſcit, prouti æſtus ſub dio ſunt 
viciſſitudines. Nam, ft continenter & vehementius 
caleat, plus glaciei & ſtiriis adcreſcit, & parietibus. 2 
* fundoque antri; fin calor, quod fit, aut Aquilonibus "oy 
aut delapſis imbribus temperetur, lentius concreſcunt 
aquz, quin & glacies ipſa largius tunc ſudat, & exiles 
quaſi rivulos quoſdam fundere incipit : dum, incale- 
ſcente iterum cœlo, ad ingenium redeat, glaciale ſpe- 
cus temperamentum, Fuere, qui obſeryarunt, præ- 
F 2 ſagire 
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ſagire ejus naturam attis viciſſitudines, ſieuti ſolent 
barometra. Nam, fi aët extus immineat fervidior, 
pluribus ante horis, quam fervor ille adeſt, tenaciore 
gelu aquæ adſtringuntur. in glaciem: quod vontra ſe 
habet, fi aer ſub dio ingruat frigidior; tunc enim, 
| | calidiſſimo adhuc ccelo, dimanare ſenſim glacies 
3 RW m_— 
6. VI. Fit, ex hac antri natura, ut tantum ei ſuffi- 
ciat, de pellucidiſſima glacie, quantum ne ſexcentæ 
quidem quadrigæ, in ſingulas hebdomadas oneratæ, 
poſſint exinanire. Atque habent hoc omnino in 
more poſitum accolæ, ut cum operis campeſtribus 
diſtinentur, & aut fœno parando, aut cogendis fru- 
gibus, in antri hac vicinia, ſuo ritu, vacant, glaciem 
hinc promant, eaque aut refrigerent tepentes fontanas, 
aut ad ſolis æſtum glaciem ipfam in potum lique- 
faciant: inſigni ſalubritatis opinione; quando putant 
aquæ iſtud genus & ſtomachum minus onerare, & 
pronius ſeu per ſudores excerni, ſeu per veſicam: 
quod proclive eſt omnino ad credendum, in ea aqua- 
rum percolatione : qua de re jamjam arguendi crit 
locus. 8 ö 
$. VII. Sunt vero frigori, intenſiori illi, & remiſ- 
fiori, ſuæ per antrum regiones. Ex aprico, jucundus 
ad ſpecum eſt aditus: quippe auram adflans, Etheſi- 
arum ſimillimam. Mox, ad paſſus aliquot progreſſis, 
| plus inhorreſcere, ac fi porro pedem proferant, ſube- 
mY antque antri propylæon, artus intremifcere occipiunt, 
ut neceſſum habeant laxatas forte ſub dio veſtes cura- 
{| tius adſtringere. Inde, in profundum abeuntes frigus 
nl; - ExCipit brumali ſuppar, ut hi quidem calidiore halitu 
if manus confovere, illi valida artuum commotione, mo- 
leſtum, ac fere intolerabile frigus, mitigare debeant. 
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Quod co ſubinde fit intenſius, quo 51 profundius im- 
mitrunt curioſi ſcrutatores. Sed, gradum referenti- 
bus, contraria eveniunt omnia : nam, quo ex imo, 
pedem efferunt altius, eo frigus eſt remiſſius; dum 
remittat atque intepeſcat penitus. Poſtea, ubi Cani- 
cula deferbuit, jamque in autumnum æſtas deſſit 
externi acris habitu m ſpecus ſuapte natura ſequitur. 
Primis nimirum menſibus, & dum noctes ineunt geli- 
diores, dimanare ſenſim glacies, tunc frigeſcente magis 
ac magis acre, & ubi jam glacie extus rivi adſtringuntur, 
quaſi admotis ignibus, liqueſcere incipit; donec in- 
cumbente bruma, nullo poſt ſe relicto veſtigio, pror- 
fus inareſcat. Tunc vero placidus, toti ſpecui, calor 
inducitur, fitque glaciale illud conditorium perfugio 
inſectis, & beſtiolis aliis hiemem zgre ferentibus. 
Nam præter muſcarum & culicum agmina, veſperti- 
lionum item globos, atque noctuarum contubernia, 
lepores quoque & vulpes hoſpitatum huc concedunt: 
dum adoleſcente vere iterum redeat ſpecui glaciale 
illud ingenium. Antri ſuperficies, profunda humo 
obruta, atque ſoli oppoſita meridiano, ubere ac pingui 
gramine herbeſcit, eſtque ideo pabulantibus armentis, 
quin & fœniſcoio, ſi pecus arceatur, opportuna. 
$. VIII. Hæc ita fe habent. Nunc, quemadmo- 
dum infolens antri natura explicanda fit, paucis vide- 
amus. Univerſim, ex ſunt caloris atque frigoris viciſ- 
ſitudines, in ſubterraneis, ut certare quaſi mutuo vide- 
antur. Nam, cum æſtuat foris aer, frigent caverna- 
rum itinſmodi receſſus; atque tepent iterum, cum 
extus aëre frigus eſt: 1d quod, cellæ vinariz, profun- 
dius paulo depreſſæ, quotidiano & vulgari ſatis experi- 
mento, condocent. Nempe, ca eſt caloris e ffica- 
citas, ut, quum telluri, elemento ex ſe craſſo, humido, 
ac 


"== 
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ac ſrigido, incumbit, nativum ejus frigus interius pro- 
pulſet, atque in factas atte aut natura ſpecus, co- 
actum, notabiliter condenſet. Quod aliter ſe habet, 
quando frigus terræ ſuperficici incubat ; prolicit enim, 
1mis viſceribus, conceptum, a quocunque principio, 
calorem, & qua ſe per cellas aut cavernas diffundere 
poteſt, aErem efficit tepidum, paſſim etiam eximie 
calentem. Succurrit, hæc ſcribenti, civium meorum, 
per Hungariam, campeſtrem illam, & zſtivis ſolibus, 
extra modum torridam, vini frigefaciendi, vetus con- 
ſuetudo. Nempe, cum per vaſtas ſolitudines iter 
faciunt, aut illic, pro re nata, moras coguntur nectere, 
neque aut glacies, aut fontana aqua, refrigerando 

potui ſufficit, ſcrobem, ad duorum fere pedum altitu- 
dinem, humi defodiunt : huc demum vinarias lagenas 
immittunt, atque refoſſa humo, diligenter ac ſolide 
contegunt: tunc ignem ſubitaneum & luculentum, 
ſuper eadem illa ſcrobe, in qua vinum eſt conditum, 
ex ſtramine, fœno aut arundine, componunt; qui 
ubi ſuapte reſtinctus, aut disjectus eſt con ſulto, regeſta 
calente extus humo, vinum eximunt, non ſecus refri- 
geratum, quam ſi aquæ glaciali immerſum habuiſſent. 
Unde vero, vino illi inductum frigus illud? Nimi- - 
rum, flammarum ille fervor, qui ſuperficiem ſcrobis 
ſubito concalefecit, nativum terre frigus, undiquaque 
condenſatum, lagenz circumfudit, quod demum vi- 
num pervaſit, fecitque guſtui idoneum. | 
9. IX. Pronum hinc eſt conjicere, quemadmodum 
antrum iſtud SSeligenſe, nunc glaciali fit natura, 
nunc iterum tepeſcente. Caloris extus, in antri ſuper- 
ficiem incumbentis, vis & efficacitas, condenſato, 
tertæ atque petrarum, quæ ſubtus in fornices abeunt, 
nativo frigore, aquas gelidas primum, mox & 1 
antes, 


3 11 
lantes, efficit: dum refrigerato iterum acre, prolici- 
atur, imis terre viſceribus conceptus calor. Hæc, ad 
eum modum, vulgo in ſenſus incurrunt. Quz cum 
adſero, non ideo accedo Morini ſententiæ, qua apud 
du Hamelium, terram, uti atem, in tres diſpertitur 
regiones; quarum prima, alternis friget & calet ; 
hieme calida, æſtate frigidior, uſque ad cccc hexa- 
pedas ſeu orgyias patet. Hanc ſecunda regio, ejuſ- 
dem illa opinione, excipit, quam ſemper fervere, ipſe 
expertum fe in fodinis Hungaricis ait. Tertiam, jugi 
frigore tanquam centro terrz, proximam algere con- 
jectat; quemadmodum media atris regio perpetuo 
frigida eft, ac ſuprema, & ccelo finitima, ſemper calet. 
Hæc, inquam, Morins relinquimus, tanquam inexplo- 
rata incertaque. Sane, quæ de fodinis Hungaricis, 
ad regionis ſecundæ perpetuum calorem adferendum, 
memorat, non ſunt undiquaque vero conſentanea. 
Nam fodinarum quidem, quas optime cognitas habeo, 
nulla ad quadringentarum orgyiarum profundum, vix 
ulla ad ducentas hexapedas, deprimitur, ob erumpen- 
tium ſubtus aquarum impedimenta; qui ergo poterat 
ferventem perpetuo regionem terræ ſecundam, demum 
infra quadringentas hexapedas, ineuntem, adire? Sunt 
fodinis ſuæ omnino regiones, tepidæ hic, ferventes 
alibi, etiam iis locis, quorum profundum ne octo- 
ginta quidem orgyias conficit. Sed, ad antri glacia- 
lem naturam redeamus. N 5 
$. X. Multum, ad eam confert, præter vulgarem, 
quam adtulimus, cauſſam illam, ab incumbentis caloris 
vi petitam, ipſa antri poſitio, & concamerationis 
ingenium. Obverſum eſt nempe ore hiante, frigi- 
diſſimis Aquilonibus, qui a Scepuſſaro Carpatho, in 
has ejus radices immiſſi, & frequentes ſunt, & vernis 
| | po- 


1 
potiſſimum atque æſtivis menſibus, ultra modum 
ſæviunt, immo furunt; quodque ex nivoſis montibus 
illis deruunt, vehunt ſecum gelidiſſimas particulas, 
quæ demum in os antri illapſæ, & in ejus concavo, 
quaſi conglomeratæ urgente extus calore, ex facili, 
deſtillantem aquam pervadunt, inque glaciem adſtrin- 
gunt. Accedit, habitus concamerationum, quæ totæ 
e petris, ſolidiſſime invicem compactis, & heic ſub- 
motis altius, alibi in ruinam quaſi impendentibus, 
factæ ſunt. Petrarum autem Carpathz, plerumque, 
ſalſa, nitroſa, aluminoſa atque vitriolica eſt natura. 
Ergo quid eſſe poteſt proclivius, quam glaciem in 
antro hoc Sgelicenſi, ex glacialium & dictarum parti- 
cularum commixtione, ubertim progenetari? Adſen- 
tientur nobis, qui artificioſam liquorum congelati- 
onem, repetitis ſæpius experimentis, condidicerunt. 
Nix enim, vel glacies, cum, ſale communi, nitro, 
aut alumine, aut vitriolo, æqua portione, permixta, & 
vaſi circumpoſita, aquam vaſe contentam, in glaciem 
congelat, etiam media æſtate, vel prope ad ignem: ut 
documenta alia, quæ ſunt in promptu, ſileamus. Huc- 
uſque de antro Szelicenſi. Fees, 
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CA uv II. 
De Antro Ribarienſi, Halitus noxios eructante. 


$. I. J Etales ſpecus, paſſim, per orbem terrarum 
r obſeryarunt veteres, juxta & nuperi ſcri- 
ptores, Non eſt inſtituti mei, eorum, vel nomina 
tantum conſectari: fuſe, id genus ſcrobes ſeu antra, 
& horum halitus, Georgius Agricola proſequitur, 
Libro IV. de Natura eorum, quæ effluunt e 1 2 
| | 4 
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Domeſticum Hungariæ antrum, quod eſt in Comitatu 
Zolienſi, ad vicum Ribar, deſcribendum mihi pro- 
poſui : partim, ut rem omnem ex vero expromerem, 
partim ut ſcriptorum detegerem aberrationes. Me- 
minet, antri hujus, laudatus nunc Agricola, eodem, 
quem citavi, loco: Nec pars Ungariæ, inquit, quon- 
dam Dacia dicta, libera eft a peſtilentibus ſpira- 
.culis : que à Neuſohla, oppido, æris metallis clato, 
ab ſunt circiter ſex millia paſſuum, hec interdum aves, 
_ . que advolirimt, & reliquas animantes, que accef- 
ſerint, ſolent necare. Male, Neoſolium, Dacia con- 
cludi; ſuo loco a monui; de peſtilentibus. ſpiraculis, 
quz accuſat Agricola, infra diſpiciam. . Ad eum fere 
modum, Mernberus, cjuidem Ribarenſis antri me- 
minit Þ, quem jam non eſt opus exſcribere: . quippe 
qui, propoſitum habeam, meas ipſius au)o71s obſer- 
vationes, paucis recenſere. 7 ER 
$. II. Ribar vicus eſt Comitatus Zolienſis, ſeſqui- 
milliari, ſecundo amne Grano, Neoſolio, in meri- 
diem repreſſus: quem loco e nunc citato, memora- 
vimus. In hujus agro, collina in orientem poſitione, 
Therme ſcatent, exquiſitæ quidem ſalubritatis; ſed 
ingenii admirabilis: quas jam non vacat expromere. 
A thermarum iſtis ſcatebris, ſexcentis circiter paſſi bus, 
ad ſolem meridianum, ſpecus hæc, obnoxios, quos 
eructat, halitus, jam pridem infamis, in lætæ valliculz, 
exiguo quodam, ſed graminoſo prato, ſe adaperit, 
habetque vicinum fontem acidum, ad potandum, ſic 


Notitiæ Hung. Novæ Tomo II. in Hiſtoria Comitatus Zolienſis, 
Parte Gen. Memb. I. §. XII. p. 3906. . | 
De Admirandis Hung. Aquis ; & hunc ſequuti, innumeri alii. 
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ſatis idoneum. Olim, dum incurioſior iſtiuſmodi 
portentorum ætas fuit, vix erat quiſquam, qui ani- 
mum advertiſſet, ad ſcrobis inuſitatæ ingenium. Ergo, 
fibi quaſi relicta, & dumis circumdata, raro, aut nun- 
quam adibatur. Fuit vero tunc, ad fontis modum, 
aquas ubertim eructantis, comparata, quæ, altius ſali- 
entes non ſecus, circumquaque dimanabant, quam 1d 
in ſilanis fieri advertas, ubi aqua ex fuſore, in cadum 
ſaliens, iterum defluit, dum meatus arte factos, ſubeat. 
Aquæ indoles, lapideſcens fuit : quippe longo adfluxu, 
tophum generans, in cam ſenſim molem, circa os 
fontis excreſcentem, ut collis poſtea ſpeciem retulerit: 
quo quidem, tophacei lapidis incremento, ipſa demum 
ſcaturigo, adobruta eſt; quando nequibat latex ad 
ſumma fontis labra, ſicuti fiebat antea, bulliendo 
proſilire. Acceſſit, ruſticorum, fontis præfocandi 
ſtudium, ne eſſet, quod. — ſuis metuerent 
poſtea. | 

$. II. Hic vetus ſcrobis an fontis habit fuit, 
cujus veſtigium, adparet hodieque, in meridionale 
prati latus, ad ſilvoſi collis pedem, reductum. Poſtea, 
cum ſubterraneæ atque uberes aquarum venæ, occultis 
meatibus, e nupero eo fonte, dimanarent, factum eſt, 
ut reſolutam humum, proxime ad priſtinam illam 
ſcaturiginem, ſubrucrent, atque dehiſcente prato, 
novum hiatum aperirent. Hie demum, noxios illos 
halitus eructare iterum, & cum avibus, tum alii ani- 
mantium gencri, exitialis eſſe coepit. Advertere 
agreſtes accolæ, non cavernam tantum, fatiſcente 
humo, loco antehac continenti, recenter factum, ſed 
perniciabiles etiam ejus exſpirationes; quando, nunc 
aves enectas, nunc proſtratas feras, ultimo, paſcen- 
tia iſt ie jumenta, fubito exanimata, reperiebant. 
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hauriturque demum incertis gurgitibus. 
uſquam erumpit in apricum, tametſi, prona, in vallem 
declivitas, modico a ſcrobe interyallo, incat. 


1 


Dici nequit, quantis exſecrationibus inviſam ſpecum, 


ruſtica plebs, inſectata ſit: tamquam, quæ ab irato 


numine, depreſſa, toti illi agro perniciem, ſibi exitium, 
aut jamjam minaretur, aut portenderet in poſterum. 


Oſtenti fama late didita, Avernum hi, Orcum illi, alii, 
hiatum M. Curtii facinore, expiandum, conclama- 
bant. Dehiſcebat vero caverna, ad infundibuli ſpe- 


ciem, cujus ſuprema circum labra, ad calicis modum, 
laxe & in longum diducta, (erant enim viginti quatuor 
paſſuum longa, lata duodecim) in arctum ſenſim 


coibant, dum in anguſtum foramen, imo fundo, 


deſinerent, per quod noxius ille halitus erumperet. 
Aquarum certe ſubterlabentium ſtreperum murmur 


exauditur adhuc, ut pronum fit conjectatu, undoſum 


eſſe oportere rivum, qui per cœcos iſtos meatus fertur, 


$. IV. Inſolens hoc cavernæ ingenium, uti penitus 
indagarem, non unam, inde ab Anno MPCCVILL. 
viam inii. Et primo quidem, cum amico, naturæ 
curioſo, pullum gallinaceum, bene adultum, haſtili 


alligatum, ſupra os ſpecus ita protendi, ut ferire cum 
debuerint erumpentes ex imo halitus. Vix vero, 


haſtile, ad ſpecum, cum pullo admoveram, cum miſer 
ille, alas complodere coepit, momentoque exſpiravit. 
Secuimus encum ita pullum, ut obſervaremus quid 
virulentz rei fuerit, quod eum tam ſubito exanimarit? 


Sed nihil quidquam deprehendimus, quam reſtagnan- 


tem in præcordiis ſanguinem, ceteroquin ab omni 
labe alia intemeratum. Tunc, ipſus ego, exſectis 
prius in humo gradibus, in ſcrobem me immiſi, ut 
micantem intus aquam propius contemplarer; ſed 
G 2 ante 
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ante pes erat referendus, quam penitius deſcendifſem 
co quod, ex halituum adflatu, & pectus præfocari 
cœpit, & caput tentari vertigine. Illud mirabile 
viſum eſt, quod vapores cavernæ, & cum maxime 
noxii ſunt adverſi, nihil nebuloſi aut craſh, quodque 
notabiliter in oculos incurriſſet, referrent: purus ei 
ſemper & limpidus aër incubat : quod aliter ſc habuit 
in Plutoneo, cujus Strabo atque Plinius meminere. 

Ergo experiundum rebamur, quid hoc ſit exſpirati- 
onum, quod, cum oculis notari haud poſſit, citam 
adeo mortem animantibus acceleret. Succurrebat, 
vix re alia naturam earum explorari poſſe, quam lon- 
giori & capaci fiſtula, ſclopum vocant, pyrio infarta 
pulvere, intra ſpecus intima, diſploſa. Id ut factum 
eſt, intonuit caverna, & quaſi fremitu edito, con- 
ceptum interne fumum, pluribus poſtea horis, jucundo 
ſpectaculo, eructabat. Cepimus proinde, ex hoc phz- 
nomeno, argumentum, immiſlas, diſploſione Hla, in 
antrum, flammas, ſulphuroſas intus exhalationes, in- 
cendiſſe, quæ huc & illuc rotatæ, diutius poſtea in 
auras exſpirabant. Atque fuerunt ſane fœtoris eximie 
ſulphuroſi, prorſus ad eum modum, qualis tempeſtate 
ingruente, in thermis obſervatus a me eſt: qua de re 
_— 3 
FS. V. Sulphureo ifto halitu obſervato, facile fuit 
ad. exiſtimandum, quidquid perniciabilis noxæ ineſt, 
exſpirationibus illis, ſulphuri id adtribui oportere, 
volatili ei, & ultra omnem modum ſubtili. Itaque, 
dedimus operam, ut hauſtas ex caverna letifera aquas, 
firmando experimento, poſſemus ſollicitius adhibere. 
Incendit eam cupiditatem, avicularum enectarum, & 
paſſim circa ſpecum jacentium frequentia: vix enim 
unquam, ſeu mang, icy a prandiis, ad orcum hune 
acce- 
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nihil dubitaremus facere. Neque cuiquam, tametſi 
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ST - 
accedebamus, quin noya reperiremus funera. 
mis, Erinaceus, nos adtentos fecit, qui codem cacotthe 


Inpri- 


fuffocatus, unius noctis intervallo; adeo intumuit, ut 
diſtenta cute, ſpinæ ſimul, firmiſſime alioquin hære- 
ſcentes, radicitus eliſæ conſpicerentur: quod quidem 
ſuſpicandi locum præbuit, annon forte beſtiola, non 
halitus tantum cavernæ imbiberit, ſed & aquas ipſas, 
quæ interne magno niſu ebulliunt, & eodem iterum 
hiatu, eeu gurgite quodam, abſorbentur denuo. Pul- 
mones cette exinacei, livido colore- tincti, quin & 


viſcera reliqua, ultra folitam molem diſtenta, indicio 


fuerunt, & laticem guſtaſſe, & halitus noxios penitus 


bibiſſe beſtiam, jam tum, grave quid ac moleſtum, 


redolentem. Proinde, aquam, ex profundo eo ca- 
vernæ gurgite haurimus; haud, ſine famuli, quem 
pronum in caput, ſed funibus religatum, immiſera- 
mus, periculo. Fuit ea limpiditate -pluſquam cryſtal- 
lina, levis adhæc, & quaſi ætherea, odoris modice 
ſulphuroſi, ſaporis acidinſculi quidem & modice acris; 
ſed haud tamen, ſeu linguam, ſeu palatum adrodentis. 
Nempe, ad ingenium acidularum, quas vicinas habet 
caverna, proxime ſunt viſæ accedere. Timidius pri- 
mum, laticem ſuſpectum, & extremis tantum labris 
guſtabamus, dum, alter alterius exemplo factus auden- 
tior, modicos primum hauſtus, mox largiores etiam, 


plerique noſtrum, delicatioris, & ex thermarum uſu, 
etiam faſtidioſi fuerint ventriculi, noxia fuit ea curio- 
ſitas; quin erant, qui aqua ea, vinum * 
generoſum illud, miſcere poſſe optarent. 
6. VI. Iſta ſic, & ex vero; plurium annorum curis 
adhibitis obſervavimus; ut ferri hinc poſſit judicium, 
rectene, ab Agricola, & Wernhero, peſtilcntes Jens 
ujatis 
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03 
hujatis exſpirationes, adpellentur. Nuperus ſcriptor, 
virus omne, vel a terrz putredine, vel a ſlagnantis 
neſcio cujus humoris, vitioſitate, provenire, audaciter 
Exiſtimat: quas opinationes ſingulas, jam excutiamus. 
Et primo quidem, tametſi letales ſint cavernæ hujus 
halitus, peſtilentes certe non ſunt : quippe qui, non 
ob congenitum, & quod ſecum veherent, virus 
enecant animantia; ſed ex cauſis aliis, quas mox indi- 
cabimus. Enimvero, ſi peſtilentiales eſſent exſpira- 
tiones illæ, aquæ bibi, multo minus, enecta halitibus 
iſtis animalcula, uti ſunt galli gallinacei, turdi, palum- 
bes, ac lepuſculi comedi, ſine vitz, ſaltem melioris 
valetudinis jactura, poſſent: quod faciunt tamen pro- 
cul omni noxa, qui rei inuſitatæ faciunt experimen- 
tum, dum in thermis hujatibus, aut animi aut ſalubri- 
tatis cauſſa, lavant. Sed terræ forte putredo, aut 
ſtagnantis cujuſcunque humoris vitium, exitiales illos 
ructus exſpirant. At horum profecto neutrum eſt. 


Nam, ſi hoc admittas; halitus cavernæ craſſos, atque 


nebuloſos; aquam contra turbidam & moleſtum 
quiddam ſapientem eſſe oportebit: quam tamen lim- 
pidam, ſaporis adhæc, non putridi, ſed ſabacidi ; 
vapores przterea, ita comparatos eſſe diximus, ut oculis 
cerni obſervarique haud poſſint. Ergo a ſubtiliſſimi 
copia ſulphuris, & mineralium admixtis halitibus, qui 
per ſubterraneos eos meatus, una cum aquis, præci- 
Piti ac ſtrepero lapſu feruntur, exſpirationum earum 
letalis noxietas arceſſi debet: non quod ſuapte natura 
lint exitiales ; ſed quod nimia illa ſubtilitas, completis 
ſubito pulmonum bronchiis, præcluſoque neceſſario ad 
reſpirandum aëre, adeoque præfocato illic ſanguine, 
ictu oculi, & ante enecent animantia, quam id exiſti- 
mari poteſt. Qui aliter de rc tota ſentiunt, & ipſi 
SS | errant, 


BR 1 
errant, & in ettotrem inducunt alios; cavetnæ autem 
infamiam conflant, nulla alia ratione expungendam, 
quam fi hac noſtra obſervatione, ad crroris confeſſi- 
onem, inducti, palinodiam eecinerint. 5 

$. VII. Ceteroquin, de ſulphuroſo iſthoc exſpirati- 
onum cavernæ noſtræ ingenio, & inde capi poteſt 
indicium, quod thermæ adſitæ, ejuſdem ſint naturæ; 
tametſi craſſiorum halituum, & qui, nunc ſunt in- 
tenſiores, nunc remiſſiores iterum: quemadmodum 
ſcilicet, cceli acriſque habitus eſt, quo in calidas illas, 
ſingularis prorſus eſſe conſuevit influxus. Nempe, fi 
fervente acre, in tempeſtatem pronum ſit ccelum, 
thermæ nunquam non ſulphur redolentes, ultra 
omnem modum ſulphuroſum quid foetere incipiunt, 
fiuntque lavantibus non moleſtæ rantum, fed etiam 
intolerabiles, immo letales; tunc maxime, cum, aquis 
per emiſſarium ex lavacro ſubductis, recentes iterum 
ebulliunt. Vidi equidem, virum robuſtum ac mili- 
tarem ætate adhuc firma, cum ingruente, horis poſt- 
meridianis, graviore tempeſlate, in thermas lavaturus 
ſe immiſiſſet, ſuſtinuiſſetque aliquantiſper ſulphuroſos, 
qui tunc ex more invaluerunt, halitus, lymphato ſimi- 
lem, ex lavacro proſiliiſſe, conceptaque inde febri 
acuta, quatriduo poſt, mortem ſuam obiiſſe. Neſcio 
autem, etiamne, tempeſtatum his viciflitudinibus 
caverna, de qua agimus, fit obnoxia : neque enim, 
quod dolendum, ita fui curioſus, ut & hoc momen- 
tum, reliquis - experimentis,. curatius, ſicuti meruit, 
adjunxiſſem. Illud conſtat, cœlo etiam ſudo, & cum 


nulla in atre eſt tempeſtatis ſuſpicio, variare halituum 
noxiam efficacitatem illam; & nunc celerius enecare 
admota animalcula, nunc iterum lentius: quandoque 
ceſſare penitus, & quaſi ingenium ſuum deſerere: in 

cuj us 


L561 
©yjus tamen rei cauſſas, neque ipſus ego indagavi, 
neque memini, amicos unquam indagaviſſe. Jam, ita 
ſarmentis cavernam obtuerunt accolæ, ut vix adiri 
poſſit amplius. Quin & avicularum funera rariora 
ſunt hodie, quam fuerunt olim: quod equidem pro- 
Fundius, quam antea, manantibus __ adrribucrim. 
He de his, hactenus. 


Iv. An Account of a very extraordinary Tu- 
mour in the Knee of a Perſon, whoſe Leg 
was taken off by Mr. Jer. Peirce, Surgeon at 
Bath; communicated in a Letter © to Dr. 
Mead, Phyſician to His MAJESTY, and 
Fellow of the College of Phyſicians, and of 
the Royal Society, London. 


SIR, . Bath, June 11. 1737. 
S no one has been more converſant with the 
ſurpriſing Diſorders to which Men are liable, 
or takes a greater Pleaſure in their Relief, than your- 
ſelf, fo I flatter myſelf the following Caſe cannot fail 
of being acceptable to you. 
William Hedges of Stratton in S omerſetſhire, a 
Farmer's Son, of 25 Years of Age, of a — 
healthy Habit, having never Fun any kind of 
Diſeaſe ; about eight Years ſince firſt obſerved a ſmall 
Swelling on his Right Leg near the ſuperior Epiphy ſis 
of the Tibia, which (to uſe his own Terms) he called 
a Splint, about the Bigneſs of a ſplit Horſe-bean. As 
he was not conſcious of any Bruiſe on the Part, and 
| as 
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as it was wholly free from Pain, ſo the only Reaſon 
he had to regard it, was from its conſtant Increaſe, 
which during the two firſt Years was very flow; but 
afterwards it increas d fo faſt (though without Pain) 
as to render him altogether incapable of Labour from 
the time of Hay-Harveſt 173 5.— | 

Upon taking off the Limb in May laſt, I found 

it weighed, vick the Leg and Foot, Sixty. nine Pounds, 
which (to the beſt of my Remembrance) is Twenty- 
ſeven more than the Leg ſome Years ſince taken off 
at St. Bartholomew's Hoſpiral by Mr. Gay, for the 
like Diſorder. The Operation itſelf afforded nothing 
uncommon, -gxcept the Quantity of recurrent Blood, 
which, however greater than uſual, ſeemed propor- 
tional to the increaſed Bulk of the Part. 
Upon examining this ſurpriſing Tumour, the adja- 
cent Muſcles were found deſtitute of their fibrous 
and fleſhy Appearance (probably from the Preſſure, 
and great Extenſion, which they had ſuffer'd, and the 
little Motion which for ſome Years they had imploy'd 
upon the Tarſus and Toes) ; but the Faſcia and com- 
mon Membranes of the Muſcles, being greatly thick- 
enced and callous, adhered to the ſubjacent Tumour 
and upon removing this callous Integument, the 
Tumour appear'd coverd with great Quantities of 
Blood-veſſels, much diſtended, and of a Colour more 
intenſely red than natural. — 

The Tumour itſelf was Cartilaginous for the Space 
of half an Inch from its external Surface; from 
whence it form'd numberleſs bony Subſtances of 
various Forms, Colours, and Conſiſtences, which 
(growing more and more numerous, as they lay 
deeper) at laſt form d a continual Subſtance com- 
H | pletely 
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pletely oſſify d: In the Centre of this bony Sub- 
ſtance we found about a 


from the Operation) whoſe Colour and Conſiſtence 
nearly reſembled that of Linſeed Oil; in which we 


. obſery' d many little bony Subſtances looſe and float- 


ing, ſimilar to many others adhering to the internal 
Surface of the Cavity, all which had nearly the Ap- 
pearance of thoſe irregular Incruſtations, which in 
hollow Rocks are ſometimes made by the dropping of 
petrifying Waters. After the Operation, every Cir- 
cumſtance of the Cure proceeded as I could with, and 
the Stump is now healed. 


It ſcems well worth obſerving, that the Parts | 


above the Tumour were very little alter'd from their 
natural State, The Cartilaginous Extremity of the 
Femur was perfectly ſmooth; nor had the Notula 
ſuffer d any other Injury except the Offification of 
the Ligament by which it is fixed to the Tibia; but 
the ſuperior Extremity of the Fibula was wholly loſt 
in the Tumour. 

May we not juſtly admire the Goodneſs of a Con- 
ſtiturion, which could bear ſuch enormous Exten- 
ſions in the Integuments, the Tendinous Faſcia, and 
even the Bone itſelf, without Pain and Inflamuma- 
tion? Or can we ſufficiently wonder, that the Fluids 


ſhould be ſo little diſpoſed to putrify, as to bear ſo 


great a Diminution in their Motion, and for ſo long 
Time, without vitiating the Conſtitution, or tainting 


even the Parts affected? Herewith (Sir) I beg your 
Acceptance of two Portraits of this ſurpriſing Caſe. 


(Sce TAs. I.): The firſt Figure repreſents the Limb 


immediately after the Operation; the 24 Figure ſhews 
the 


Quart of mucilaginous 
Liquor, no ways fetid, (though it was then ten Days 
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the Tumour as opened: In both the Artiſt has 0 far 
imployed his Care and Skill, as well in preſerving 
the juſt Dimenſions as in the Colours and Appear- 
ances, that I am left only to wiſh, that in the Deſcri- 
ption, which I have made, my Pen had not fallen ſhort 
of his Pencil. 1 am, with the greateſt * 


SIR, 
Tour moſt obliged 
| humble Servant, 


Jer. Peirce. 


V. An Ex 


periment concerning the Spirit of 
Coals, being part of a Letter to the Hon. Rob. 


| Boyle, Eſq; from the late Rev, John Clayton, 
D. D. communicated by the Right | 
| Father in God * Lord Biſhop  # 


Corke to the Right Hon. ons Earl of 
Egmont, F. R. S. 


Aving ſeen a Ditch within two Miles 

from Wigan in Lancaſbire, wherein the 
Water would ſeemingly burn like Brandy, the Flame 
of which was ſo fierce, that ſeveral Strangers have 
boiled Eggs over it; the People thereabouts indeed 
affirm, that about 30 Years ago it would have boiled 
a Piece of Beef; and that whereas much Rain for- 
merly made it burn much-fiercer, now after Rain it 
would ſcarce burn at all. It was after a long-con- 


H 2 tinued 


ny 


ny tinuecd Seaſon of Rain that I came to ſee the Place, 
1 | and make ſome Experiments, and found accordingly, 


that a lighted Paper, though it were waved all over 
the Ditch, the Water would not take Fire. .I then 
hired a Perſon to make a Dam in the Ditch, and 
fling out the Water, in order to try whether the 
: Steam which aroſe from the Ditch would then take 
| Fire, but found it would not. I till, however, pur- 
ns ſued my Experiment, and made him dig deeper; and 
Mt. when he had dug about the Depth of half a Yard, we 
4:18 found a ſhelly Coal, and the Candle being then put 
. ö dcn into the Hole, the Air catched Fire, and con- 
I tinued burning. Y 
Aid I obſerved that there had formerly been Coal-pits 
48 5 in the ſame Cloſe of Ground; and I then got ſome 
1 Coal from one of the Pits neareſt thereunto, which 
I diſtilled in a Retort in an open Fire. At firſt there 
ll | came over only Phlegm, afterwards a black Oil, and 
n then likewiſe a Spirit aroſe, which 1 could noways 
| condenſe, but it forced my Lute, or broke my Glaſſes. 
Once, when it had forced the Lute, coming cloſe . 
thereto, in order to try to repair it, I obſerved that 
: the Spirit which iſſued out caught Fire at the Flame 
of the Candle, and continued burning with Violence 
as it iſſued out, in a Stream, which 1 blew out, and 
lighted again, alternately, for ſeveral times. I then had 
a Mind to try if I could ſave any of this Spirit, in 
order to which I took a turbinated Receiver, and 
putting a Candle to the Pipe of the Receiver whilſt 
the Spirit aroſe, I obſerved that it catched Flame, and 
continucd burning at the End of the Pipe, though 
you could not diſcern what fed the Flame: I then 
blew it out, and lighted it again ſeveral times; after 
which 
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vhich I fixed a Bladder, ſqueezed and void of Air, to 
the Pipe of the Receiver. The Oil and Phlegm 
deſcended into the Receiver, but the Spirit, ſtill 
aſcending, blew up the Bladder. I then filled a good 
many Bladders therewith, and might have filled an 
inconceiveable Number more; for the Spirit con- 
tinued to riſe for ſeveral Hours, and filled the Blad- 
ders almoſt as faſt as a Man could have blown them 
with his Mouth; and yet the Quantity of Coals I 
diſtilled were inconſiderable. 

I kept this Spirit in the Bladders a conſiderable 
time, and endeavour'd ſeveral ways to condenſe it, 
but in vain. And when I had a Mind to divert 
Strangers or Friends, I have frequently: taken one of 
| theſe Bladders, and pricking a Hole therein with a 
Pin, and compreſſing gently the Bladder near the 
Flame of a Candle till it once took Fire, it would 


then continue flaming till all the Spirit was com- 


preſſed out of the Bladder; which was the more ſur- 
priſing, becauſe no one could diſcern any Difference 
in the Appearance between theſe Bladders and thoſe 
which are filled with common Air. 

But then I found, that this Spirit muſt be kept in 
good thick Bladders, as in thoſe of an Ox, or the like; 
for if I filled Calves Bladders therewith, it would loſe 
its Inflammability in 24 Hours, though the Bladder 

became not relax at all. | 


* 3 
* „ 


11 
VI. 45 Experiment concerning the nitrous Par- 
ticles in the Air; by the ſame Hand. 


Took a ſmall Gally-pot, fuch as the Apothe- 
caries in the North of England make uſe of, 
where I was when I made this Experiment, and 
ground the Top of it very ſmooth and true, and 
adapted thereto a Cover of blue Slate, which I had 
likewiſe ground with much Care. Into this Gally- 
pot 1 put equal Quantities of Nitre and Flonr of 
Sulphur, hone a Drachm of each. I then fixed on the 
Cover, putting it into a new Digeſter ; but the Height 
which I raiſed the Heat to, and how long I continued 
it, I do not exactly remember, but believe it was 
three or four Seconds, When I opened it the Day 
following, I perceived fomething had tranfpired be- 
twixt the Top of the Gally-pot and-the Cover; the 
top Edges of the Gally-pot, where the Glazing was 
ground off, being diſcolour'd, though the Nitre and 
Sulphur were very y little diminiſhed as to their Weight; 
only they were melted into one Lump, which I wok 
out of the Gally- pot. | 
And having fet the empty Gally-pot upon a Shelf, 
upon looking at it the next Day, I Found lo! long hoary 
Hairs, very bright and brittle, all around the gronnd 
Edges of the Pot, very ſpecions to behold. After I 
had admired them a while, I gathered them, and, 
taſting them, found them to 'be pure Nitre. I 
then ſet the Pot upon the Shelf again, and in three 
or four Days, ſtill finding there were freſh Shoots - 
made, as large and ſpecious as at the firſt, I gathered 
them a ſecond and third time; ſo that I ſuppoſe the 


Pot 


11 


Pot would have l to have ſhot freſh Nitre 
much longer, if I had not had urgent Uſe for it, to 
make other Experiments in. However, it is to be 
obſerved, that I had already gathered more Nitre than 
I put into the Pot at firſt ; though, as I ſaid before, 
for what I could perceive, I had taken all or near all 
the Nitre that I firſt put in together with the Sulphur, 
out of the Pot in a Lump. Hence we may have ſome 
. Conceptions of the Nature of mineral Earthg, and 
how they grow and increaſe, when once impregnated 
with the Seeds of a Mineral. This likewiſe is a 
Proof of the Quantity of nitrous Particles with which 
the Air abounds, ſince the large Quantity of Nitre 
which I collected out of the Pot, when left empty 
upon the Shelf, could be ſupplied by the Air only. 


N. B. Theſe three Experiments are all that I could 
ſave intire out of a great Number which were ſent 
to the Hon. Mr. Boyle, in Anſwer to a Letter from 

him to Mr. John Dis. containing 17 Quæreè s. 


| ROBERT CORKE- 


VII. Extra of a Leiter from John Rutty, 
M. D. to Dr. Mortimer, Secr. R. S. con- 
cerning the Poiſon of Laurel-Water. 


Dear Doctor, Dublin, May 17. 1732. 


Received thine of Feb. 1 5. with the Tranſactions 
No 418 and 420. giving an Account of the Ex- 


periments upon Laurel. Mater. I wiſh your Experi- 
ments 


f . «c 1 | 
ments with the Milk, had more fatty determin'd: and 
aſcertain'd; it to be an Antidote, than they have yet 
done. 
thecaries in England, being uſed. to ſophiſticate Black- 
Cherry-Water with Laurel. Leaves, will not be per- 
ſuaded, that this is a Poiſon. on human Bodies, not- 


that it really is ſo by this Story, which thou mayſt 
be aſſured of the Truth of. 


At Liſminy in Weſtmeath, a Girl of 18 Years old, | 


very well and healthy, took” a Quantity, leſs than 
two Spoonfuls, of the-firſt Runnings of the Simple 
Mater of Laurel. Leaves; whereupon within half a 
Minute ſhe fell down, was convulſed, foamed at the 
Mauth, and died in a ſhort time, nor Was there any 
| "— on her *. 


— » _ ” aus 1 


Printed for T. Wookwis D, at Ts Half Moon 
between the Two Temple- Gates in F leetſtreet; 
and C. Davis, the Corner of Pater noſter- rut, 
next Warwick-lane; PRINTERS to the Rorat 
SOGIETY. N. DCC.XLII, 


= " 5 5 
« - p . ® 
* 2 


2 


| N. B The Phi afophical Tranſations W Jon Lem behind- 
hand in regard of 


ime, we ſhall skip over 10 Numbers, and com- 


mence the TranſatFions for the current Year 1742. and the XLIK. 


Volume with N* 
future in the preci 
Royal Society; in the mean time this XLI Volume, or the Traz/ſ- 


* from N® n ſhall be filled up * Speed. 


2. and ſo continue to publiſh the Papers for the 


Lam informed by Dr. that ſome Apo- 


withſtanding our few Inſtances. I can now confirm 
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I.  Temtaminis de Menſura & Motu aq quarts 


fluentium, precedent Tranſactionum — 
rommunicati, pars reliqua; Auctore Jacobo 


Jurin, M. D. Soc. Reg. & Colleg: Medic: 
Londinenſ. Sodale. 


De Reſiſtentia partium aque inter je, ex defettu 
lubricitatis oriunda. 


YRiuſquam ulterius progrediamur, expendenda 
eſt ca Reſſſtentia fluidorum, quæ oritur ex motu 
partium corundem inter ſe, quamque Newtono auctore 
vocamus Reſitentiam ex defectu lubricitatis oriundam. 
Hanc ille duplicem ſtatuit, alteram quæ oritur ex 
tenacitate fluidi, alteram quæ fit attritu, ſeu affrictu 
mutuo partium fluidi inter ſe. 
Priorem, data ſuperficie, uniformem eſſe cenſer, 
ſcu effectum edere tempori proportionalem ; & favent 
experimenta: poſteriorem opinatur augeri in ratione 
velocitatis, vel ratione 22 minori. Sed de hac 
nihil diſerte ſtatuit, cum deſint idonea experimenta. 
Diverſam autem rationem inter ſe invicem obti- 
nent he duz Reſiſtentiæ, non ſolum pro diverſitate 
fluidi, quum oleo, ex. gr. aut ſevo liquefacto major 
inſit tenacitas quam aquæ, minor attritus; ſed etiam 
in fluido codem, pro diverſa yelocitate qua moyentur 
partes fluidi inter ſc. In dato autem fluido datur ne- 
ceſſario certa aliqua velocitas, ubi pares inter ſe in- 
vicem ſint he reſiſtentiæ; & fi iſtam velocitatem expe- 
rimento reperire liceret, poſſet in aliis quibuſcunque 
velocitatibus earundem proportio determinari. Expe- 
rimenta vero nulla habemus, quod ſciam, nec facile 
eſt ulla excogitare, quorum ope cognoſci queat iſta 
velocitas, quæ cæteris pro fundamento inſervire poſſit. 


I * | 


* 06]. 


Suſpicamur quidem, immo pro veriſi mili habemus 


non una de cauſa, quamminimam in aqua eſſe velo- 
citatem iſtam fundamentalem, ubi reſiſtentiæ ex tena- 
citate & ex affrictu oriundæ æquales ſunt inter ſe. 
Hoc autem conceſſo, cum creſcente velocitate creſcat 
pariter reſiſtentia ex affrictu, nullatenus vero creſcat 
reſiſtentia ex tenacitate, patet ultimam hanc reſiſten- 
tiam non niſi parvam admodum rationem obtinere 
ad priorem, ubi partes fluidi notabili aliqua velocitate 
moventur inter ſe; & proinde tuto negligi poſſe. 
Cæterum, ſive hac neglecta, alteram ſolam reſiſten- 
tiam, quæ ex affrictu oritur, five utramque compre- 
hendi oporteat nomine Reſiſtentiæ ex defectu lubri- 
citatis oriundæ, leges certe, quibus creſcat aut minu- 
arur hæc Re/iſtentia, non niſi ab experientia funt 
petendæ. Sequentes itaque creſcendi leges cum ei 
tribuimus, etſi poſt diligentem experimentorum hacte- 
nus factorum conſiderationem, magnam veri ſimili- 
tudinem habere videantur, id tamen eo animo faci- 
mus, ut ſi quid certius docuerint experimenta in 
poſterum inſtituenda, ſententiam non inviti mutemus. 


HYPOTHESIS. 


Reſiſtentia, quæ oritur ex defectu lubricitatis aquæ, 
eſt in ratione compoſita ex tribus ſequentibus: 

1. Ex ratione ſuperficiei partium quæ moventur. 
Hoc, puto, admittunt omnes Philoſophi. | 

2. Ex ratione velocitatis relativæ, qua moventnr 
partes aquæ inter ſe. Hoc a reliquis, ni fallor, ad- 
mittitur, nec multum diflentit Newtronas. 

3. Ex ratione ſubduplicata altitudinis aquæ. Id 
nos adſumimus, duce experientia, & aliquatenus etiam 
auctore 
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tati, cui altitudo x; adeoque eſt ut x per Corol- 
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auctore Newtono, qui cenſet majori preſſione fieri 
attritum partiuin fortiorem; & ſeparationem ab invi- 
cem difficiliorem. Princip. Lib. II. Prop. LII. 


PROBLEM A VIII. 


Exponere reſiſtentiam partium Cataractæ, 


um C que oritur 
ex defectu lubricitatis. 


Sit 7 radius foraminis, Aaltitudo Cataract æ, y radius 
cujuſſibet ſectionis horizontalis, x altitudo Cataract 
ſupra iſtam ſectionem, 2 radius circuli cujuſvis in iſta 
ſectione, v velocitas aquæ in centro foraminis. 


: _ 7” TO 2 1 
Erit modo —> velocitas aquæ in centro ſectionis, 


Sg V | 8 | 
cui radius . Nam velocitas in centro ſectionis eadem 
eſt ac fi ſectio iſta eſſet foramen in fundo vaſis decur- 


larium Probl. VI. Erit etiam 2 * 


tas aquæ in circumferentia circuli, cui radius g; 


veloci- 


. 1 : 0 73. I . N 

—＋ 2 yelocitas relativa; 22 x ſuperficies cylin- 

1 : 8 

dri naſcentis, cui radius g, altitudo x; eritque per 

tres noſtras poſitiones, Refetentia ſuperficiei hujus 
lindri, ut 2 1 x . 

cylindri, ut 2 W2x FF: She bis” 


Conſiderentur jam x; x, & y ut quantitates con- 


ſtantes, dum fluit & uſque donec evadit æqualis ipſi Js 


13 


& erit fluxionis 


quantitas ; your 


2 1 RN A ft ve mn E hs (ponendo N 
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mR XY, 
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, altitudo = | 
Sed per proprictatem curve Cataracticæ, K A. 


& yxF—rAzF: unde Reſg Mentia cylindri hujus na- 


l. ſive ut 
Reſiftentia totius Catarattæ crit ut hujus fuxionis 


murxt , 
quantitas fluens, five ut — —4 Ex4, ſive, ponendo 
* A. ut 5mvr A. Et cum per Problema IV. 
fit y=3q#, erit Re/itentia in Cataracta, ut 


2. ſive ut Vr As. EX. a 


Ci. L. Cum fit V ut A, crit t Reſſhentia in 
C. ut 4444. 


ut reſftentia cylindri naſcentis cui i radius 


ſcentis erit ut 


SCHOLIUM: 


In ſolutione modo expoſita, pro ſuperficie taleolæ 
Catarattice, cui radius æ, ſecundum quam particulæ 
aquez ſe mutuo præterfluunt velocitate relativa æqua- 
bili, adhibuimus ſupetficiem cylindri naſcentis, cui 


radius Z, altitudo x, five ſuperficiem 2m2x, cum 
tevera ejus taleolæ ſuperficies fit 2 SXy/ x3 þ 2*. 


Id 
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1d autem fi corrigatur, invenietur Reſitentia ſuper- 


ficiei hujus ralcole u ut 21 * +22 % x; * 3 = 


— 
Cumaue, per Scholium 2. Problematis II. ſubtan- 
gens curvæ Cataracticæ ſit 4x, & tangens ipſa 


V 16x%+27, = erit 4x: V.16x' : : Vo nb 2f - 
x V1 16 x? +2 St 

4x 

"Ini Reſiſtentia _ talcole: crit ut 
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Habendo autem quantitates x, x, & y pro conſtanti- 
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MUX.. 4X 
bus, hujus fluxionis fluens erit, —— in ALY 


ot 26 ; 


+ "my =; T _ ; 7 


8 XA&Xx 48X4Xx $X16X4x 


7 212 
— — &c. 
12 X 256 X4%x* 
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Et nendo 2=y, crit hæc frank 1 
* =) 2 in 2&7 


C 
E 48 * 4 8X rA x” 256X4x/ 
—_— — &c. quæ erit ut R 
* 256 , 1 9 10 1 
taleola Cataractica, cui radius y, altitudo x. 
Hæc autem eſt ut fluxio Reſfentiæ in tota Cataract ta, 
=_ | 


& pontado J=—= 


6 _ 
= + $X1 4 


dnis quantitas fluens eſt = : 


rf An 
a TIF Fer 


| 1 
3 nag * 
42 lin 1. 717 775 7 
"Y : Lb ey Na 
&c. quæ eſt ut 2 per totam Cataractam. 


Quod 


1 


Quod fi fi altitudo pro infinita habeatur reſpeQu 


4mvr As 


=, 


diametri foraminis, crit Refiſtentia ut 


7 
prorſus uti definitum eſt in ſolutione priori. 


Si A=ror, Refipentia erit ut — 297 XL —— 


7 2743 
—  ----. 5 
FT 
Si A Ar, Reſtencia erit ut 42 71 Rü 
irer 1 439 
oteſt itaque uſurpari = - : pro menſura Re- 


fihentiz, abſque periculo ſenſibilis erroris, etiam ubi 
altitudo aquæ non ſuperat duas diametros foraminis, 
& multo magis in altitudine longe majori. 


PROBLEMA IX. 


Data Menſura aque effluentis per datum foramen | 
circulare in medio fundo vaſis cylindrici date alti- 
tudinis, definire Menſuram E: effiuentis ex alio 
vaſe cujuſcunque altitudmis datæ per foramen cir- 
culare quodcunque « datum. 


Sit 1 radius foraminis dati, A altitudo data, 
24m A data Menſura aquæ effluentis illo tempore, 
quo caſurum in vacuo ſit corpus grave per altitudi- 


nem A. 
| Hine erit, per Problema IV. 39* mr? AV . 
aquæ codem tempore effluentis: eritque, per Corolla- 


rium Probl-matis IV. Motus eodem 8 per Re- 


 fitentiam deperditus, 1 14 Lx1t—34q*. Huncitaque 
Motum 


\ 


[2]. | 
Motum vis qu alis Ref; fentie ge nerare poteſt eodem 


tempore. 
Sunt autem Morus eodem temporis ſpatio pencratl 
viribus eoſdem generantibus proportionales. 7 
Itaque Motus mr* AY, quem hoc tempore gene- 
rare poteſt, per Problema 1. pondus columnæ aqueæ 
m A, cum abelt omnis Reſiſtentia, eſt ad Motum 


mri AVX1—34q?, quem eodem tempore generare 
pore Refiſtentia, ut pondus mr? A, ad iplam-Re/iten- 


2 
tiam. Unde Refſtentia =mr Ax AP*r—34 


mr* A 


n Ax I 42 
Eodem modo, ponendo s & E pro radio foraminis; | 


& altitudine novi vaſis, & 2pms* E pro Menſura 


aquæ effluentis codem tempore, quo caſurum fit in 
vacuo corpus grave per altitudinem E, habebis Rej Men- 


oj 


tiam in novo vale =ms Ex1—3p*. 
Sed per Corollarium Problematis VIII. ſunt ad in- 


vicem he duz Reſiftentie ut rA ad E. 

Itaque, my* AX1—349*: m2 EX1—3p* ;: gr: 
þ$E*, ſive rX1—34* :$XI—3P* 3: qa: p E, five 
prEXI 39*=qS AX1I 3, qua æquatione rite 


reducta pervenitur ad ſequentem, 
— 2 


p=V3+rEvXi—397 E, | 
64s 4 64S A | 
vel ponendo rx £—=ns 4, 


— 


PE VI TAXI —. 
1 6q . 


Unde 


ES. AT. . DS. a_ 
a 


TY CD on 


radius s, eo magis vergit p ad 


_ FT 
Unde habetur * E, quæ eſt Menſura aquæ 
effluentis ex ſecundo vaſe, quo tempore cadit in vacuo 
corpus grave per altitudinem E. Q. E. I. 
CoRoL I. 1. Si diametri foraminum fuerint in 
ratione altitudinum aquæ, eadem erit ratio Menſura- 
rum, ac ſi aqua efflueret fine ulla Reſſtentia. 


Nam, ſi 2 2. 4: E, rE=s A, & n—1, unde 
TOES 7. I—34*1. nom Mi - 1 . 
P vw, min. 6 & per reduQi- 


onem p=4; unde 24 A: 2pms£ :: 2mr*A: 
2E, quæ eſt ratio Menſurarum, cum abeſt omnis 
Reſiſtentia. . © 5 

COROLL, 2. Si E pro nihilo habeatur reſpectu 
altitudinis A, habenda eſt etiam pro nihilo, unde 
fit 9 71 Itaque, quo minor capitur altitudo E, 


eo propius vergit p ad E 0 


V3 N 
COoROLL, 3. Si Fs pro infinite magno habeatur 
reſpectu radii 7, fit p = 3 Itaque quo maj or capitur 


V3 


1 


V3 


PROBLEMA KX. 


Aqua in aerem effluente determinare rationem inter 
diametrum foraminis & diametrum venæ con- 
tratte. 


Hzc ratio ſine experimentorum ope determinari 
nequit. Eſt equidem, per Probleme VII, 


K | pf = 


1 5 
Motum vis æqualis Reſiſlentiæ genetare poteſt eodem 
tempore. 3 ä HT 


. 


Sunt autem Motus eodem temporis ſpatio generati 
viribus eoſdem generantibus proportionales. 1 
Itaque Motus mr. AV, quem hoc tempore gene- 
rare poteſt, per Problema I. pondus columnæ aqueæ 
mr A, cum abeſt omnis Re/eſtentia, eſt ad Motum 
mri AVX1i— 3494? quem eodem tempore generare 
poteſt Reftentia, ut pondus mr? A, ad ipſam Re/iten- 
5 75 . ß ·˙ 
tiam. | e e Wrs Ax 7 7 


=mr*AX 1342. 
Eodem modo, ponendo s & E pro radio foraminis, 
& altitudine novi vaſis, & 2pms* E pro Menſura 
aquæ effluentis eodem tempore, quo caſurum fit in 
vacuo corpus grave per altitudinem E, habebis Ræſ 
tiam in novo vale =ms* Ex1—3p*. 
Sed per Corollarium Problematis VIII. ſunt ad in- 
vicem hex duz Reſſtentiæ ut qrA* ad ps E*. 
Itaque, mr AX I — 3 42: m2 ExX1i—3p* ;: gr: 
PEL, five & 1— 34* :$XI—3P* ::qA:pE, ſive 
prEx1—3q9*=qs AXI— 3p?, qua zquatione rite 
reducta pervenitur ad ſequentem, 


E — * 
p=V 3+r EX1—347 SIC 
WD 645 A 64S 4 


vel ponendo r £=n5s 4, 
— — 


p=Vv3iFnxi—39 . 


3. 


Vo 


[ 23 ] 


— 


Unde habetur þX2 mE, quz eſt Menſura aquæ 


effluentis ex ſecundo vaſe, quo tempote cadit in vacuo 


corpus grave per altitudinem E. Q. E. I. 
COo ROLL. 1. Si diametri foraminum fuerint in 


ratione altitudinum aquæ, eadem erit ratio Menſura- 


rum, ac ſi aqua efflueret fine ulla Reſſtentia. 
Nam, ſi 2. 4: E, rE=s A, & n—1, unde 
1 — 3 212 


„ —  - f 
7 V7 ＋ T min. = an & per reducti- 


onem p=q; unde 24A: 2p E:: 2mr A: 


2E, quæ eſt ratio Menſurarum, cum abeſt omnis 


l. © 
COROLL, 2. Si E pro nihilo habeatur reſpectu 
altitudinis A, habenda eſt etiam pro nihilo, unde 


fit 7 = 3 - Itaque, quo minor | capitur altitudo E, 
eo propius vergit p ad is. OR 


V3 5 
CoROLL. 3. Si 5 pro infinite magno habeatut 


reſpectu radii , fit p = — Itaque quo major capitur 


V3 
„ 2 - | 1 
radius 5, eo magis vergit p ad lp 


 _PROBLEMA KX. 


Aqua in acrem effluente determinare rationem inter 
diametrum foraminis & diametrum venæ con- 
tractæ. 


Hæc ratio ſine experimentorum ope determinari 


nequit. Eſt equidem, per Problemæ VII, 
K 


9 


—— — — — — jmü—.n . — —— — 


—— — —— —a— —ñä—e . — — 
—— ' — —— — 


— — — 


| ta! 


Pb DD 


unde * nitis q & u definitur g 
Sed os. quod ſciam, habemus erperimenta, 
quibus utramque harum quantitatum & u metiamur. 
Poleni ſiquidem experimenta nſurens aquæ 
efflucntis exhibent, unde cognoſcitur q ; ſed diſtan- 
tiam maximam, ad quam fertur aqua ex oramine hori- 
zontaliter ptoſiliens, five diſtantiam, ad quam per- 
'tingit media pars venæ, quæ velocitate v cxilit, non 
deſignant. 
Mariotti vero experimenta altitudinem maximam 
1 ad quam proſilit aqua motu ſurſum 
verſo, five altitudinem, quam attingit aqua ex media 
vena proſiliens, metiuntur, unde cognoſcitur v* ; ſed 
non exhibent Menſuram aquæ effluentis. 
Deficientibus itaque idoneis experimentis, vix lice- 
bit rationem eam, quam quzrimus, niſi præterpropter 
determinare. Id autem fiet in modum ſequentem. 
In Scholio 2. Problematis VII, veriſimile eſſe docu- 
imus conſtantem eſſe rationem inter hos radios, aut 
ſaltem non niſi quamminimum mutari. 
Conſtat autem ex Mariotti experimentis diſcrimen 
inter altitudinem, quam attingit aqua ſurſum exiliens, 
& altitudinem vaſis, rationem obtinere duplicatam 
circiter ipſius altitudinis vaſis. 
 Itaque, ff à ſit altitudo, ad quam motu ſurſum verſo 
. . alire poſſit aqua fluens per axem venæ cum veloci- 


tate u; crit ex Mariotti experimentis, A—a ut As, 
2 


& erit — data quantitas. 


Lee 


Sed 


1 


Sed in uno experimento, quod pro fundamentali 
habet Mariottus, fait A = 60 digit. Pariſienſ. & in- 
venta eſt a 2 59 digit. Pariſ. diametro foraminis me- 
5 digitum dimidium. Fuit itaque in hoc caſu 


„ $600, cumque data fit hec quantitas, crit 


ſcmper 3600 a= 3600 4.4. vel a 3002 — =4 


3600. | 
Ergo, ſi fit A=1 dig. ſive dupla diametri foraminis, 


crit a=1=—=: Sed v: V:: 4: A:: — 2. 
3600 3600 
Itaque, cum altitudo vaſis dupla eſt djametri fora- 


minis, haberi poteſt v* = V, vel u =. 
"_ per Coroll. 4. Proll. IX. decreſcente E, 


Itaque, cum fit altitudo vaſis valde parva, velut ſi 
non ſuperet duas diametros foraminis, haberi poteſt 
4 . 


7 vel 12 
Sead, per Problema VII, 


— 


— 


2 1 
A Ne ) 
A pro u& 4 W valores coryndem modo 
4 fit 
n ove LV & "= 


TN * P 5 


K 2 


76 


5, ſive 


3 EMI | 
r* -V =r* X0,66875 53907 
unde p rx 8 

Hic itaque eſt valor ipſius p, cum altitudo aquæ 
dupla eſt diametri foraminis; £ cum per Scholium 2. 
Problematis VII. þ conſtantem obtineat rationem ad 
radium foraminis, obtinebit eundem valorem in qua- 


cunque altitudine aquæ. Q. E. I. 
CoROLL. 1. Per Problema VII, 


3 V3e*'—2r' & ex modo invento va- 


lore ipſius ę, habetur Rr x 3,98877150, qui eſt 
valor ipſius N, cum altitudo aquæ dupla eſt diametri 
foraminis; cumque per Scholzum 2. ejuſdem Proble- 
matis, conſtans habeatur ratio inter r & R, obtinebit 
R hunc ipfum valorem, quæcunque fuerit altitudo 


aquz. 
CoROLL. II. Quoniam u eſt fere æqualis ipſ L, & 


4 eſt fere =—, ubi altitudo aquæ dupla eſt diametri 


V3 


® * . | 4, » . | U 
foraminis ; crit ad hanc altitudinem aque, 72 V3 


quamproxime. Et cum, per Scholium 2. Problematis 
VII, conſtans fit ratio inter v & q V crit 77 =v 3, 


quzcunque fuerit aquæ altitudo. 


P R O- 


WW VV. 5 Ww F- 


unde v=qgFy;. Hine 5 


(FT 
Pao ina XI. 


Aqua ex dato vaſe 1 per datum foramen 

in aerem effiuente, & data una quavis ex tribus 
quantitatibus ſequentibus, nempe Menſura aque 
effinentis, velocitate in axe venæ contractæ, aut 
altitudine, ad quam motu Jr ſum verſo ſalire poſſit 

media pars vena, reliquas duas determinare. 


Sit A altitudo vaſis, 7 radius foraminis, 2 42 
Menſura aquæ effluentis, u velocitas in axe venæ con- 
tractæ, 4 altitudo, ad quam ſalire queat aqua effluens 
per axem venz, & detur primo 24 A, unde 
datur . | 


Per Corollarium 2. Problematis X. = V3, 
F*. 


SM 3 


N: :: 


U 
, OS 


Poſtremo, ſi detur a, cum fit a= 39* A, crit q* ==, 


1 4 
& GT 
aV* | a - 
Item v ö unde 1 VT QE. I. 
| PRoOo- 


- 


— — ͤ ää— on ECO ͤ ͤͤh3 — . ee co — x — i. 
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A  PROBLEMA XII. 


Data altitudine, ad quam motu ſurſum verſo ſalit 
aqua per aerem erumpens ex vaſe altitudinis date 
per datum foramen circulare, definire altitudinem, 
ad quam aqua motu ſurſum verſo aſcenſura ſit, cum 
erumpit ex vaſe cujuſcunque altitudinis date per 
foramen circulare quodcunque datum. 


Significentur literis, r, 5, A, E, 3, p, tes eædem atque 
in Problemate IX; ſintque a & e altitudines, ad quas 
ſalire queat aqua erumpens ex vaſis, quibus altitudines 
A & E reſpective. 6 

Erit jam, per Problema XI, 4 == A. e = HE, 


W 
unde; PE "HOOK, * A 7 7 = 3 PVF 
& p =" | 


Cumque, per Problema IX, fit 
P=v3+r Exr=391_MEXIDL, vel 


6 fs 
ponendo rE=nsA, p=v 3X13 7 4 
6q | 
hinc ſubſtituendo _ pro 13 42, & — pro 4, 


ac pro A- 2 ſcribendo a, evadet 
= 445T*« — a & 
2V 3 Aa © 
p=fatwat=navidatnot 
a F 


„ 
2 Aa a*—tay A- f 
" m_ FP 


— x — _ - - 
1 2 Aa TL 
five == Ex. 4 df... 


ji * 
| , un, 


3 4 1E — — 
ſcribendo s pro Ee, fit = — X 4 Ann -n 
Data autem e, five E—e, datur e, ſive altitudo ad quam 


aqua fertur, cum ex novo vaſe erumpit. Q. E. l. 
COROLL. I. Si æqualia fucriat foramina in 


utroque vaſe, ſen g r, erit E=nA, vel 1 unde 
1 3 8 
$22—— X Va Ada + n* 4 2 a. 
CoROLL. 2. Si æquales fuerint vaſorum altitu- 


* 8 8 | 7 95 | 
dines, ſeu E= A, erit r=n, ſen == unde. 


| 2 00 S 
— —— . 
e 4Aa+n* a* — &. 
CoROLL. 3. Si diametri foraminum fuerint in 
ratione altitudinum, ſalient aquæ ad altitudines ipſis 


vaſorum altitudinibus proportionales. Nam, ſir: 5 ;;. 
| Ex 
AJ: E, EA. &n=1, unde = , ſeu 


" 
c :: E: A, vel E— e A4: : E: A. ſive 
8 2:34. Ts 
3 


CoROLL. 4. Cam ſit px2v/ aa Tn K - „ 


E 
e 


erit „n. unde pro V 


2 Aa — mn 
ſubſtituendo ejus valorem ſuprapoſitum, qy/ 3 4, & 
reductione debita, fit ⸗ Ea W E 2 

. 
COROLL. 


[ 8 ] 
rE*z 


CoRoLL, 5. Hinc autem ponendo p=4, = 54 


ſive e: :: rE* : 5 4*. Hoc eſt, defectus altitudi- 
num aquarum ſalientium, ſive diſcrimina inter alti- 
tudines ſalientium, & altitudines vaſorum, ſunt in 
ratione compoſita ex ratione duplicata altitudinum 
vaſorum directe, & ratione diametrorum foraminum 
reciproce. Hzc autem regula accurate vera eſt, ubi 
Ar E, per Coroll. 1. Probl. IX; & proxime ad 
verum accedit, ubi E & & in eadem circiter ratione - 
augentur, vel minuuntur; nec niſi paulum aberrat a2 
vera aquæ falientis altitudine in quocunque caſu, 
modo E non fit major pedibus 30, & eodem tempore 
non ſit minor lineis 3. | 
E“ z 


CoROLL. 6. Ubi r, 5 Circiter, hoc eſt, 


ubi paria ſunt foramina, defectus altitudinum aqua- 
rum ſalientium ſunt fere in ratione duplicata altitu- 
dinum vaſorum, quæ eſt ipſa Mariotti regula. 


CoROLL. 7. Ubi EA,. === Circiter, hoc eſt, 


ubi pares ſunt altitudines vaſorum, defectus aquarum 
ſalientium ſunt fere ut diametri foraminum reci- 


Proce. 


SCHOLIUM GENERALE I. 
| : 


Theoriæ ſupratraditæ fidem fi quis experimentis 
inſtituendis explorare voluerit, ci auctor ſim, 
1. Vaſe uti ampliſſimo, ſaltem in parte ſuperior1, 
eum in finem ut toto tempore, quo capitur experi- 
mentum, altitudo aquz ad ſenſum non mutetur. 


Quod 


fundum vaſis, vel horizontaliter per latus ejuſdem, 


1 


Quod fi vas ita amplum non ſit, quin durante effluxu 


ex foramine decrementum altitudinis aquæ notatu 
dignum reperiatur, habenda eft pro conſtanti altitu- 
dine altitudo debita intermedia inter maximam & 
minimam aquz altitudinem; quod fieri præſtat, quam 
motum aquz naturalem perturbare affundendo deſuper 
aquam novam. 

2. Vaſis altitudo tanta fit, ut ſi aquam per fora- 
men in latere factum emittere velis, velocitas aquæ 
per centrum foraminis exiturz tuto haberi poſſit pro 
velocitate quacum aqua per totum foramen exitura 
fit, cum abeſt omnis reſiſtentia. 

3. Lamina, in quo fit foramen, tam tenuis ſit, aut 
ſaltem acie tam tenui in ambitu foraminis, ut ejus 
aciei craſſities pro nihilo haberi poſſit reſpectu dia- 
metri foraminis. Debet autem recidi craſſities la- 


xime aquam: & angulum hujus aciei tam acutum eſſe 
oportet, ut aqua per foramen effluens lateri exteriori 
laminæ non adhæreſcat. 5 

His paratis ſequentia inſtitui poterunt experimenta, 
quibus quaſi totidem criteriis de certitudine doctrinæ 
ſuprapoſitæ dijudicari queat. S 

ExXPERIMENTUM 1. Cum aqua per foramen 
in latere vaſis emittitur, menſuretur diligentiſſime 
diameter venæ contratz, notando utrum ſemper ſibi 
conſtet mutata utcunque altitudine aqua. 

Ex E R. 2. Obſervetur etiam uttum hæc diameter 
eandem ſemper obtineat rationem ad diametrum 
foraminis, cum foramina diverſæ magnitudinis uſur- 
pantur, ; g | 

ExPER.-3. Aqua cffluente vel rea deorſum per 


L ob- 
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obſervetur accutatiſſime quantum effluat dato tem- 
pore, adhibendo diverſas altitudines aquæ, ſed unum 
idemque foramen. 

Ex PE R. 4. Idem obſervetur, cum foramina di- 
verſæ magnitudinis uſurpantur, fed eadem adhibetur 
altitudo aquæ. 

Ex PER. 5. Obſervandum quantum effluat dato 
tempore in caſibus duobus diverſis, quorum in utroque 
eadem fit ratio diametri foraminis ad altitudinem 
aquæ. Nam fi Menſuræ reperientur in ratione com- 
poſita ex ratione duplicata diametrorum, & ratione 
ſimplici altitudinum, ut in Coroll. 3. Problematis 
IX, magnam habebis Theoriæ noſtrz confirmati- 
onem. _ 

EXPER. 6. In iiſdem duobus caſibus, moru aquæ 
ſurſum verſo ope tubi ampli lateri vaſis adaptati, & 
ſuperiori parte foramine pertuſi, obſervetur ad quantas 
altitudines aqua faliat. Nam ſi reperientur hæ altitu- 
dines proportionales altitudinibus aquz in vaſe, ut in 
Corollario 3. Problematis XII, habebis alteram hujus 
Theoriæ certiſſimam confirmationem. 

ExPER. 7. Eodem manente foramine, ſed mutata 
utcunque altitudine aquz, obſervandum ad quantam 
altitudinem feratur aqua. 

ExXPER. 8. Idem obſervetur, cum eadem perſtante 
altitudine aquæ mutatur foraminis magnitudo. 

Cæterum, ex omnibus his experimentis præferenda 
ſunt ea, quibus motu aquæ ſurſum vetſo notatur alti- 
tudo ad quam aqua ſalit. Hæc enim altitudo & 
facilius longe capi poteſt, quam Menſura aquæ efflu- 
entis, & error, ſi quis forte admittatur in capienda 
altitudine, longe minoris eſt momenti, quam qui 
admittitur in Menſura æſtimanda. Cum enim, per 


Pro- 


= 


833 

Problema Xl, altitudo aquæ ſalientis fit 3 q* L, patet, 
quod error minimus admiffus in Menſura, ſive in 3. 
duplicabitur fere in 36, adeoque duplicabitur i in altt- 
tudine aquæ ſalientis. 
At minimus error admiſſus in altitudine aquæ ſali- 
entis, five in 3 % A, redigitur fere ad dimidium in 
zſtimanda 4, hoc eſt, in Menſura aquæ effluentis. 


gene tun GrneRALY II. 


Interim, dum ab iis, quibus otium non minus 
quam veri cognoſcendi ſtudium ſuppetit, fiant ali- 


quando- ifta experimenta, utendum, quantum fieri 


poteſt, iis experimentis quz nobis ſuppeditavit ante- 
ceſſorum diligentia. 

Hæc autem ſunt triplicia. Nam metiuntur vel, 

1. Diametrum venæ contractæ; vel, 

2. Menſuram aquæ effluentis; vel, 

3. Altitudinem ad quam aqua ſalit. 

1. Venæ contractæ radius menſurante Næutons eſt 
xo, 84, cum diameter foraminis eſt £ digiti Lon- 
dinenſis. 

Idem Poleno dimetiente eſt rX0,78 circiter, cum 
diameter foraminis eſt digitorum Pariſienſium 2 x. 

Per calculum noſtrum eſt xo, 8 18 fere, quæcunque 
fuerit diameter foraminis. Quæ magnitudo eſt inter- 
media circiter inter menſuram Newtonianam & Po- 
lenianam. | 

2. Perincommode accidit, ut Menſuræ aquæ efflu- 
entis ab omnibus captz, præter unum Polenum, ad 
propoſitum noſtrum penitus ſint inutiles. Nam do- 
cente viro illo eximio, hæc Men ſura, cum per tubum 
exit aqua, longe major eſt quam cum exit ex nudo 
L 2 fora- 


[84] 


foramine. Et cum foramina in laminis facta pro 
tubis brevibus habenda ſint, faltem niſi laminæ craſ- 
ſities quamminima fit reſpectu diametri foraminis, 
inde factum eſt, ut omnes Menſure aquæ effluentis 
ante illum captæ majores veris invenirentur. 
Utendum ergo ſolis Menſuris à Poleno captis. 
Hz a autem, quæ quidem magno illo foramine 26 
linearum captæ fuerunt, ſunt numero decem, nempe 
ponendo corpus grave cadere in vacuo per pedes Pari- 
ſienſes 15, digitum t, lineas 2, tempore minuti ſe- 
cundi, evadit Menſura 


14 =2mr* AX0,5772 Quarum omnium inter- 
2% , „ .0,5772 media eſt 20 AXo,571 
«© 0,5731 fere. Hanc itaque habe- 
« +» +.  ©,5710 mus pro Menſura Poleni- 
« «+ + ©,5690 ana aquæ effluentis, cum 
- +» » ©.5675 valis altitudo eſt digitorum 
.. +» » 0,5689 33 Pariſienſium, quz eſt 
- +» +» _ ©,5703 altitudo intermedia inter 
 . «. . ©,5732 eas que Poleno fucrunt 
TA FF EC 


. n — RR 


is [ +: 1 ** . 


— 


557087 


Menſura autem, quæ ad hanc altitudinem calculo 
noſtro elicitur ex fundamentali Mariotti experimento, 
quod mox proponemus, eſt 2 1 AN, 76s; quæ 
parte circiter nonageſima octava ſuperat Menſuram 
Polenianam. Tantulum vero diſcrimen oriri potuit 
vel ex errore centeſimæ partis digiti in æſtimanda dia- 


= Polenus de Caſtellis, art. 35, 38, 39, 42, 43. & Epiſtol. ad Mari- 
nonium. | | 


metro 
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metro foraminis; vel ex eo, quod vas excipiens aquam 
effluentem, centeſima circiter parte majus eſſet quam 
pro computo Poleni; vel partim ex utroque. Adde, 
quod duplo minus eſt hoc diſcrimen, quam quantum 
reperitur inter ipſa experimenta Poleniana. 

3. Supra docuimus inutilia reddidiſſe Polenum 
omnia anteceſſorum experimenta de Menſura aquæ 
effluentis, quod in iis inſtituendis nulla habita fuiſſet 
ratio craſſitiei laminæ, per cujus foramen aqua efflu- 
eret. Unde poſſit aliquis non abſurde ſufpicari, la- 
borare pari vitio etiam illa experimenta, quibus ex- 
ploratum fuerat ad quantam altitudinem aquæ ſali- 
rent. Sed dubitationem iſtam altera egregia obſer- 
vatione ſuſtulit Polenus. Is ſiquidem deprehendit 
Menſuram quidem aquæ longe majorem ex tubo, 
quam ex nudo foramine effluere ; at, quod mireris, 
quodque nos forſitan, ſi modo Deus vitam & otium 
conceſſerit, aliquando explicabimus, aquam effluen- 
tem per tubos 7-2 vel 13. lineas Pariſienſes longos, 
non niſi ad eandem, aut etiam tantillo minorem pro- 
ſilire diſtantiam horizontalem, quam attingit aqua ex 
nudo foramine exiliens. Tantillo-itaque minor eſt 
velocitas maxima aquæ poſt exitum e tubo, quam poſt 
exitum e foramine, cum tubus non admodum brevis 
eſt : ſed cum tubus eſt breviſſimus, qualis eſt foramen 
etiam in lamina non admodum tenui, eadem haberi 
poteſt velocitas maxima aquæ poſt exitum ex hoc tubo, 
atque poſt exitum ex foraminę in lamina tenuiſſima. 

Itaque, ad explorandam Theoriz noſtræ certitudi- 


nem, licet æque nobis uti experimentis Mariotti de 


2 Epiſtol. ad Miarinonium. : 


t i- 


al 


[ $6 ] 
altitudine fontium ſalientium, atque fi foramina, 
quibus is uſus eſt, in laminĩs tenuiſſimis facta fuiſſent. 
Adſumamus ergo cx ejus experimentis unum ali- 


quod, quod pro fundamento habeatur, ad altitudi- 


nem in reliquis experimentis per Problema noſtrum 
XII indagandam. 1 
Is quidem pro experimento fundamentali proponit 
iſtud, ubi altitudo aquæ in vaſe eſt preciſe pedum 5 
Pariſienſium. At cum tantillus error, puta duarum 
linearum, in hoc experimento, crrorem ſatis gran- 
dem, nempe pluſquam 8 digitorum, gignat in alti- 
tudine ſepties majori, quali poſtea utitur Mariottus; 
nos illud experimentum pro fundamental: habere ma- 
lumus, in quo maxima illa adhibetur altitudo ſepties 
— _ ieee vn? Pg 
Sir itaque- nobis pto fundamento examinis inſtitu- 
endi experimentumi id Mariotti, ubi diameter fora- 
minis eſt linearum Pari/ien/ſrum 6, & altitudo aquæ 
in vaſe eft pedum Pariſienſium 34, digitotum 115, 


five-digitoram 4194. eee 
Hanc ille cum altitudinem adhiberet, reperit 
aquam ex foramine exllientem adſurgere ad altitu- 


dinem pedum 31 digitorum 8 vel 9, hoc eſt, ad alti- 


tudinem digirorum 380% _ | 
* "uh We 
Eft iraque A=419,5. 22; 80, . & zo dig. 
Im altero experiments; '6bi E, ſeu altitudo aqua 
in vaſe eſt pedum 26 digiti 1, ſalit aqua per idem 
foramen teſte Mariotto ad altitudinem pedum 24 
digitorum 22. Prodit vero e, ſeu altitudo aquæ ſali- 
entis, per Corollarium 1. Problematis XII, pedum 


24, digitorum 3. 


Ca- 
88 —_— 


| 
| 
J 
Y 
3 


| 
; 
; 
Y 
. 
: 


ſubduplicata altitudinis, recte ſe habeat. 
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Czterum, quo melius conferantur altitudines, quas 
attingere aquam ſalientem deprehendit Mariottus, 
cum altitudinibus iis, ad quas ſalite debuetit ex calculo 
noſtro, utraſque conjecimus in Tabellam I; ubi vides 
ita convenire calculo eum obſexvatis, ut vix quicquam 
poſſit ſupra. Cumque capta ſint hæc experimenta 
codem foramine diametro ſex linearum, altitudine 
ſola mutata, vix poteſt dubitari, quin tertia noſtra 
poſitio, qua Reſiſtentia, ceteris _ eſt in ratione 


: e | 
Diameter foraminis 6 linearum. 
Altitudo aquæ Altitudo falientis aque 
in vaſe Ex Mariotto Ex calculo 
ped. dig. ped. dig. ped. dig. 
34. 11,5 31. 8,5 31. 8,5 


26. I 24. 2,5 24. 3 
26-3 22. 10 22. 10 
13. 4 "Uo © 11. 11 

8 „ 

3 4. 11 4. II. 2 lin. 
1 1 


TABELLA II. 
Diameter foraminis 4 linearum. 
bed: dig. ped. dig. ped. dig. 

3 


. 115,5 30. O 30. O 
0 $$ $55 $8 
5. © | 5 427 Je 474 


4 


261 


TARBELLA III. 
Diameter foraminis 3 lincarun:. 
ped. dig. ped. dig. ped. dig. 
34. 11,5 28. © 28. © 
26. 1 22. 22. 1 
24. 5 22. 2 20. 11 
. „% 8. % 8 


Cum loco foraminis linearum ſex uteretur Mari- 
ottus foramine lincarum quatuor, reperit aquam 
profilientem ex vaſe altitudinis fupra demonſtratz, 
pedum 34 digit. 11+, attingere altitudinem _ 
30. Salire debuit per Corollarium 2. Proble 
XII ad pedes 30. digitos 2 + fere. 

Poſtea cum uteretur foramine linearum trium, aqua 
profiliens ex eodem vaſe attigit altitudinem pedum 
28. Proſilire debuit per idem Corollarium ad pedes 
23, digitos 9 circiter. 

Sed hæc diſcrimina inter altitudines ex calculo 
prodeuntes & eas quas obſervavit Mariottus, ex parvo 
errore in capiendis foraminum tantulorum diametris 
Oriri potuerunt. 

Nam ſi radius maximi — quem lineis tribus 
zqualem ſtatuit Mariottus, tres lincas ſuperaverit parte 
5; digiti Pariſſenſis; vel ſi radius ſecundi foraminis, 
quem lineis duabus æqualem facit Mariottus, parte 
37; digiti Pariſienſis a duabus lineis defecerit; in 
alterutro caſu ſaliet aqua per calculum ad altitudinem 
30 pedum, prorſus uti obſervavit 1 

Item, ſi radius minimi foramings, parte 2 digiti 
Parifienſs minor fuerit linea 123 & ſimul radius 
maximi foraminis parte 88 digiti heme tres lineas; 

dabit 


c -@ > ies SI ERR SES DC LSRRSST , 
. 


convenire cum obſervatis 


* 


%% 
dabit calculus altitudinem aquæ ſalientis pedum 28, 
quantam deprehendit Mariotius. - 

Calculo autem ad hunc modum correcto, exhibent 
Tabellæ 2. & 3s altitudines Mariott cum calculo 
noſtro collatas. R 5 | 

Hic autem notandum eſt, in Tabella II. altitudi- 
nem ſalientis ex vaſe alto pedes 24. digitos 5. Mari- 
otto obſervatam, nempe altitudinem pedum 22. dig. 
8 2, item in Tab. III. altitudinem ſalientis ex eodem 
vaſe, nempe altitudinem ped. 22. digit. 2. altitudines, 
quas exhibet calculus noſter, magno interyallo ſu- 
perare. | * 

Sed corruptos e 
Nam, | : 
t. Regula Mariottiana ſupratradita, cui ſatis bene 
ipſe teſtatur, numeros 
multo minores, & ſatis ad calculum noſtrum acce- 
dentes exhibet. . Pa | 

2, Fieri omnino nequit, ut aqua ſaliens ex fora- 
mine 4 linearum attingat altitudinem ped. 22. dig. 
8+; neque ut aqua ſaliens ex foramine trium line- 
arum attingat altitudinem pedum 22. dig. 2; ft qui- 
dem aqua faliens ex foramine 6 linearum non attingat 
niſi altitudinem ped. 22. dig. 10. quod ex analogia 
obſervationum Mariotti facile patebit. | 

3. Si vera fit altitudo ped. 22. dig. 2. in Tab. III. 
ſalit aqua erumpens ex vaſe alto ped. 24. dig. 5. ad 
majorem altitudinem, quam ubi erumpit ex vaſe alto 
ped. 26. dig. 1. quod manifeſte abſurdum eſt. 

His cauſis adducor ut credam Mariottum, ubi de 
priori ex his expetimentis verba faceret, in adverſariis 
ſuis ſcriptum reliquiſſe, Le jet de quatre lignes n 4 
et plus bas que d onze pouces ou onze pouces & 
M demi, 


ſſe Mariotti numeros ſatis conſtat. 


L 
demi, que celui dont Fajutage etoit de ſix lignes; 
unde tranſcripſerit De Is Hlirius, plus bas que d'un 
pouce ou un pouce & demi. Facta autem hac cor- 
rectione erit altitudo Mariotto obſervata 21 pedum, 
& digitorum 11. vel 105, quz cum calculo noſtro 
adamuſſim convenit. ES MY 
In ſecundo experimento, cum erumpit aqua ex 
foramine tres lineas amplo, patet ex analogia ſalire 
aquam debere ad altitudinem duobus circiter pedibus 
minorem, quam ubi erumpit ex foramine ſex line- 
arum. Forte, loco verborum celui de trois lignes a 
etẽ plus bas que celui de ſix lignes de pres de 8 
pouces, ſcriptum fuerat Mariotto, plus bas que celui 
de ſix lignes 4 un pied & 8 pouces, quod non longe 
diſtat a calculo noſtro. l 

Id vero mirum non videbitur, ejuſmodi errata 
contingere potuiſſe, ſi animadverteris ipſum Cl. 
De la Hirium, qui, poſt obitum Mariotti, ejus 
chartas imprimendas curaverit, in præfatione huic 
operi præfixa hæc habere. La moitze de cet 
ouvrage etoit aſſes au net pour etre imprimee : mais 
le reſie m4 donne beaucoup de peine 4 raſſembler 

fur les Memoires qui m en ont ete mis entre les mains 
apres ſa mort. | _ 

Cæterum, omnibus perpenſis, adeo bene convenit 
calculo noſtro cum experimentis clariſſimi hujus & 
diligentiſſimi obſervatoris, ut etiam cum Menſura 
Poleniana aquæ effluentis, cumque menſuris dia- 
metri venæ contractæ Newtono & Poleno captis, ut 
vix dubitandum fit quin aut vera, aut vero quam- 
proxima ſit ſupra expoſita theoria. 

Hæc autem facile extenditur ad aquam effluentem 
per foramen quadratum, aut rectangulare quodvis, 

vel 
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vel etiam ad foramen annulare, quale ambit circellum 
Newtenianum Corollariis rkmis Prop. XXXVI. 
Libr. I. Princip. adhibitum, unde in Reſiſtentia 
fluidorum continuorum ex hujus circelli contempla- 
tione deducta plura videntur mutanda; quod in ante- 
ceſſum eruditos monere viſum eſt, quo cos ad accu- 
ratius præcedentium examen excitarem. 


I. 4 Collefion ＋ the 8 of ths 
Eclipſe of the Sun, e 4 1738. which 
were ſent to the der nu 


1. An Eclipſe of the Sun, rwe * uſt he * 
1738. by. * My George Graham and Mr. Sher, FF. 

N. S. at Mr. Graham's Houſe in Fleetſtreet, London, 
Y a Refratiing Teleſcope of 12 Feet Focus, armed 


with a Micrometer, and by a — Teleſcope 
C4 nine Inches Nn Length. | 


h. „ 
Beginning of the Eclipſe . . 
End at II. 3. 6 


0 . * 


Quantity of Obſcuration by dig. min. 
the Micrometer 3 3 : 
— 2 OP. 


OO NEON HI UE | 


N. B. The Perſon who was obſerving the Tranſit 
of the Sun over the Meridian, obſerved the End to 
be at the ſame Inſtant with the above Obſervation. 


M 2 2. Eclipſis 
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2. E lipft s Solis, Tubo 7 ped. Micrometro D. Gra- 
hami inſtructo, d. 4 Aug, p aulo poſt meridiem 1738. 
Upfaliæ obſervata 4 22 Andrea — R. 8. 
Lond. S. & R. S. Suec. * | 


= 


+. 


Temp. ver. 
1 tr 
12. 18. 52 : Initium eclipſcos. 
88. 35. 3, + « Dig. eccl. o. 11 
12. 37. 47 | = . o . O. 
© os Sen a EO Finis. 
0 * 


Propter nubes per vices ſolem obtegentes ma- 
ximam obſcurationem & ceteras eclipſeos phaſes ob- 
ſervare non licuit ; maximum tamen ſolis defectum 
dig. o. 8“ h. 12. 30 "IF" accidiſſe ex hiſce obſervatis 


deducitur. 


3. Tres Phaſes Eclipſeos "oli is partialis Vitem- 
bergæ die xv. Auguſti St. N. iv. St. Vet. anno 


cb. cc. xxxvIII. à Jo. Frid Weidlero, R. F. 
Lond. & oaal. ob ſer vatæ. 


"Thi propter nubes, quibus tum ccelum involve- 
batur, nec initium, nec finis deliquii ſpectari 
potuerit, apparuerunt tamen, diſtractis ſubinde venti 
impetu nubibus, Phaſes {equentes 


% 


Hor. 


Hor. 
11. 


12. 


12. 


Min. 


30. Notata eſt phaſis prima deliquii cre- 


ſcentis, 1 digit. 
19. p. m. viſa eſt phaſis altera 2 digit. 30 
| Minutorum. 


37. Apparuit phaſis decreſcentis eclipſis 


tertia. 


Spectatæ 


941 

Spectatæ etiam ſunt eodem tempore maculæ in 
diſco Solis decem. 

Ceterum Lunz diſcus fab Sole, peripheriam ac- 
curate terminatam, abſque ulla inæqualitate, necnon 
faciem nigerrimam oſtendit. Nullum quoque Atmo- 
ſphæræ orbi Lunæ inſidentis veſtigium potuit depre- 
hendi. a | 

Aberravit calculus, ex Tabulis Ludovicianis de- 
ductus, quoad magnitudinem & tempus ſummæ Ecli- 
pſeos. Magnitudo enim prædicebatur 2 digitorum, 
20 minutorum ; Medium h. 12. m. 5. 


4. Defectus Solis, obſervatus e ſpecula Bononienſis 
Scientiarum Inſtituti die 15 Auguſti M. pcc.xxxviII. 
mane, referente Euſtachio Manfredio ejuſdem inſti- 
tut: Aſtronomo, & R. S. Lond. d. 


By" M Solis diſcus per hoſce dies maculis pluribus 
ſcateret, ipſo mane inſtantis Eclipſeos circiter 
horam 21. 30 poſt meridiem, Euſtachius Zanottus, 
Phil. Doct. Math. Profeſſor publicus, Collega mens, 
ope micrometri aptati tubo pedum 8, præcipuarum 
poſitum inveſtigavit, quæ præſertim Auſtralem Solis 
partem, (qua parte Luna ſubitura erat) obſidebant; 
omnes enim deſcribi neque ad rem attinebat, neque 
per ſpectatorum turbas licuit. Eas maculas, quarum 
loca definire potuit, ſubjectum ſchema exhibet. 


ren 

Initium deliquii non perſenſi ante horam 22. 52. 
25 poſt meridiem, licet & ego tubo pedum undecim, 
& alii tubis aliis Solis margines diu perluſträſſent. 
Opinor tamen ipſum Luminarium contactum minuto 
ſaltem maturius accidiſſe, quam animadverterim; 
quod ipſum a ſuccedentibus phaſibus confirmari vi- 
'detur. | : EEE ES 

Digiti Ecliptici per circulos in tabella de more 
exaratos, digitorum vero partes æſtimatione definitz 
ſunt. Teleſcopium erat pedum 6. Imago unciarum 
2, aut circitcr. Phaſes emerſionis phaſibus immerſi- 
onis certiores ſunt multis de cauſis. 5 


Lat IL ACTS. 0 Li 


Immerſionis phaſes. Emerſionis phaſes. 
Temp. ver. | Temp. ver. 
1 | . 8 
23. o. 10 Defeusuniusdigiti o. 4. 14 adhuc dig. 43 
11, 20 dig. 2 18. 5 dig. 4 2 
23. 56 dig. 3 22. 43 dig. 4% 
35. 14 dig. 4 dub. 31. 30 dig. 4 


45. 14 dig. 43 39. 13 dig. 3 2 
47. 6 dig. 47 456. 30 dig. 3 
51. 14 dig. 4 52. 55 dig. L 
55. 14 dig- 43 31 dig. 2 


233 ; 

58. 14 dig. 4 | 1. 3. 26 dig. 12 

o. I. 46 dig. 4+ 7. 52 dig. 1 
3 1. 13. 4 ſemidigitus 

Finis Eclipſeos Tubopedumy, 1. 18. 1 

r : 83 

Tubo pedum octo hor. 1. 18. 2 


[96] 
Interea maculz Solis a Luna obtectæ ac reteize 
notabantur in hunc .. : 


Temp. ver. 
. 0 | 1 
23. 3. 30 Macula C Lunam ſubit, tubo pedum 8. 
21. 3 Macula A deliteſcere incipit, tubo pedum 
| undecim. 
Maculz A centrum occultatur. 

Tota fub Luna immergitur. 

Duarum Macularum ad Z prior immergi 

0 incipit. 

25. 10 Ejuſdem Maculæ centrum latet. 

Tota abſconditur. 

Duarum ad B poſterior centro ſuo Lunæ 
marginem ſubit. Hactenus codem tele- 
ſcopio pedum undecim. 

27. 2 Macula D abſcondi incipit tubo pedum 8. 
23. 31. 2 Tota deliteſcit eodem tubo. 
o. 31. 45 Macula A apparere incipit in ſpecie Solis 

| per tabellam excepta. 

32. 30 Eadem macula tota cum areola ſua emer- 

ſerat tubo pedum undecim. 

33. 25. Emerſio centri prioris duarum ad B ap 

tubo. | 

34. 59 Totalis emerſio ejuſdem Maculz * 

tubo. ' 

35. $I, Poſterior duarum ad B tota emerſerat, 
tubo eodem. 


Obſervationes tam macularum, quam digitorum 
eclipticorum habuerunt (præter Zanottum) Franci- 


\ [cus Jandellius Mutinenſis _ Scient. Profeſſor, 


T homas 


D 
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Thomas Perellus Florentinus, M. D. Joſeph. Rover- 
ſiur, Petronius Matheucius, Jo. Andreas Boldrinus 
Placentinus, Salvator Oliva Mediolanenſis, atque 
alii. Omnes ex codem horologio tempora notirunt, 
quæ poſtmodum a meridianis obſervationibus correa 
conſignavimus. 

Vigente Eclipſi oblervavi tranſitum Lunz ac Solis 
per planum ſemicirculi muralis — meridianum 
ſuſpenſi. 

Ad definiendum Lunz trank bam, tempus notavi, 
quo ſegmentum perexiguum e diſco Lunæ in Sole 
conſpicuo filo horizontali teleſcopii ſubtenſum, a ver- 
ticalĩ filo biſſectum apparuit: tunc enim oportet ipſum 
Lunæ centrum in verticali extitiſſe. Tranſiit autem 
centrum Lunæ ante centrum Solis ſecundis horariis 
34. hoc eſt hora 23. 59. 26 poſt meridiem diei 14. 
Altitudo Meridiana limbi borei Lunæ grad. 59. 36. 
153 limbi borei Solis 59. $3. o. | 


. /Equatori Parallelus 


Meridies 


N 
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III. Some Electrical Experiments, 


garding the Repulſive Force 0 
Rodies ; communicated in a ul 


Granvile Wheler, Eſq; F. R. S. to 
well Monimer, M D. N S. * 


SIX. 
HE 1 et made in the Au- | 
tuma. of the Year 1732. and repeated them to 
Mr. Grey the following Symmer, when he came into 
the Country. I had then Thoughts of communi- 
cating them to you through his "Hands, to whom 
they owe their Being, and drew them up with a 
Letter to him prefixed: But, unwilling to be an Au- 
thor, 1 deferred the Communication. from time to 
time, till the ſecond Summer came, when I was in- 
formed, that Mr. Dafuy had written a Letter to his 
Grace the Duke of Richmond, dated Dec. 27. 1733. * 
wherein he takes. Notice of the ſame Solution of the 
Repulſiy 4 Copy of which Letter I received 
the Segfember following, incloſed in one from Mr. 
Grey. All Thoughts of publiſhing them were then 
laid akde, but meeting ſome time ſince with a fuller 
Account of them in the Memoirs of the Academy o 
Sciences for the Lear 1735. by which it appeare 
Mr. Dufay's Experiments were not the, ſame with 
my own, and having ſince received the Commands 
of our worthy Preſident to communicate them, I 
take the Liberty at laſt of fending them to you, as 
I intended they ſhould have paſſed through Mr. Grey's 


* Philoſophical Tranſations, No 431. p. 258. 


re. 
Kain 
0m 


7 Mg 


Hands, 


Fs 


99 J 


Hands, if Mr. Dufay had not appeared. upon the 
ſame Subject, in three Propoſitions, and a few Co- 


rollaries. 1 am, Sir, with a very great Regard, 
; Otteſden-Place 555 Nur much obliged, 
Je 17.1737- TY 5 „ Servant, 
5 1 © 'Grativ. Wheler. 


 PROPOSITLON-L 
Bodies mode Electrical, by Commu nicating with an 


Electrical Body excited 4 Friction, are in a 


State of R * with Tagore to * 2 
Bodies. 


5 . 


hung 415 White Thread by a t.oop, to an hack 
3 blue Silk Line, about foutr * long, tied at 
each End, and at about a Foot diſtance from it, 
placed a Glaſs Tube two Feet and a half long nearly, 
and one Inch and narter Diameter, fixed in the 
Centre of a circular Piece of Wood ſupported upon 
three braſs Skrews, ſo that the Tube — 1 
Thread were parallel to each other. The Tube being 


rabbed, the Thread was attracted and repelled Seven 


or Eight times (in very good Weather, I have ob- 
ſerved it move to and from the Tube Twelve times, 
at above one Foot Diſtance). I then tied a Piece of 
new ſmooth Packthread to the Top of the Tube, and 
to the Loop of the Thread hanging down as before, 
and again excited the Tube: The Thread, without 
coming once towards the Tube, went into and con- 


N 2 tinued 


tue] 


tinued in a State of Repulſion; but if I only touched 
the communicating Packthread with my Finger, the 
white Thread immediately haſtened to the Tube: 

And upon hanging another long Piece of Packthread, 
which reached the Ground, to the communicating 
Packthread, and again rubbing the Tube, the pen- 
dulous white Thread was ſo far from going into a 
State of Repulſion, that it became attracted to the 
Tube, and continued ſo, without ſhewing the leaſt 
Tendency to a State of Repulſion, as long as the 
Virtue of the Tube laſted. 5 


nr 

I tied a Piece of ſmall Cane about ſixteen Inches 
long, and one fourth of an Inch Diameter at one 
End, and a little more at the other, at right Angles to 
the Top of my Tube, fixed in the ſame Pedeſtal. as 
before, and = unequal Arms with it; and at 
the End of the larger Arm, a Piece of Stick traverſly, 
about ſix Inches long, ſo as it might ſlide e 
and forwards to and from the Tube: This moveable 
ſhort Stick at one End ſupported a very fine white 
Thread, at the other a very fine blue Silk, by which 
means we had now a Silk and a Thread at the ſame 
time hanging parallel to the Tube. The Thread, 
after the Tube was rubbed, firſt was attracted, but 
then immediately repelled, and continued a conſi- 
fiderable time in a State of Repulſion ; but upon 
tying to the End of the ſhorter Arm of Cane, a Piece 
of long Packthread, which reached down upon the 
Table, and rubbing the Tube again, the Thread 
continued in a State of Attraction, without being 
once repelled during the whole Virtue of the Tube, 


as 
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as in the preceding Experiment. Yet the Silk, 
whether the long Packthread was added or not to the 
ſhorter Arm of the Cane, continued conſtantly at- 
trated towards the Tube; but upon putting a ſhort 
Silk only ſix Inches long, in the ſame Circumſtances, 
it would, after ſome time rubbing the Tube, turn 
into a State of Repulſion, the upper Part firſt bending 
from the Tube, and the lower Part towards it, the 
upper Bending till increaſing till the Whole was re- 
pelled ;- and, which is remarkable, the upper Part or 
Bending, upon the Approach of the Finger, or any 
Body not impregnated with Electrical Effluvia, flying 
towards it, and the under Part or Bending rather 
ſeeming to fly from it, till the Whole was ſaturated, 
and in a State of Repulſion with regard to the Tube, 
and then any Part of it would come to the Finger, 
or any other Body, not made Electrical. It is proper 
to add here one more Difference remarkable between 
the Thread and Silk: The Thread in a State of Re- 
pulſion touched with the Finger, would immediately 
fly towards the Tube; but the Silk in the ſame State, 
after touching ſeveral times, ſtill continued in a State 
of Repulſion, and would not be attracted till ſqueezed 
from Top to Bottom between the Finger and Thumb, 
once, and ſometimes two or three times. And far- 
ther, the Thread would immediately turn again into 
a State of Repulſion, whereas the Silk, after the Vio- 
lence committed by the Thumb and Finger, being 
attracted to the Tube, would not without a good 
dcal of rubbing the Tube, be repelled again. 

N. B.. The Silk was untwiſted, and about one 
fourth part of the Thickneſs made uſe of. 
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From the different-State of the pendulous Silk and 
Threads at the ſame time under the ſame Circum- 
ſtances, the former being attracted while the latter 
is repelled, it follows, that a mere Vibration of the 
Parts of the Tube is not ſufficient to account for the 
Electrical Phenomena ; which appears farther from 

the two contrary States continuing ſome time, and 
from the ſame Piece of Silk being at once part in a 
State of Repulſion, part in a State of Attraction. 


CoRoLLARY II. 


That ſome Bodies immediately receive and imme- 
diately part with the Electric Effluvia, but that others 
are ſome time before they receive it, of receive 
enough of it; and. when they have received 'chongh 
of it, part with it more unwillig yx. 


CoROLELARY III. | 
That any light Body, as a Feather, after touching 
or nearly approaching the Tube, muſt- fly from it: 
Upon Contact or a near Approach, it ſaturates itſelf 
with the Electric Efiuvia, and by this means becomes 
itſclf Electrical (as is plain from its coming to all 
other Bodies too large to come to it); and conſe- 
quently, from the foregoing Experiments, is in a 
State of Repulfion with regard to the Tube. As 
foon- as it touches any other Body, it loſes its ac- 
"_ Electricity, and therefore may be attracted as 
3 1 
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PROPOSITION Ul. 


- Two or more Bodies made eleftrical b „ COommuni- 


cating with an Electrical Body, excited by Frie- 
tion, are in a State of Repulſion with regard to 


* repel one another. 


nns inner I. 


I . two Pieces of white Thread, each 
about one Foot long, by Loops, upon an horizontal 


blue filk Line four Feet long, about half an Inch 


aſunder from each other; and upon holding the ex- 
cited Tube over them at a little Diſtance, the two 
Threads immediately receded from each other confi- 
derably at the Bottom. I then removed one of the 
2 and held the Tube over the other, in the 
ame manner as before. The ſingle Thread was not 
obſerved to move to either Side; conſequently the 
moving of the Threads ſide- ways was occaſioned 
neither by the Attraction of the croſs Line, nor that 
of the Tube, nor by the Frame of Wood, to which 
the croſs Line was tied at each End, but only by their 
Action upon each other. 

I then added a third String, at the ſame Diſtance 
from the ſecond, that the ſecond was from tlie firſt, 
and upon holding the excited Tube over the middle 
one, at the fame Diſtance from the croſs Silk I did 
before, if the Strings continued in the ſame Plane, 
the middle one ſtood: ſtill, and the String on each 
ſide of it receded conſiderably at the bottom Part, 
which in this Caſc muſt neceſſarily happen upon a 


Sup- 


one another; or Bodies made electrical by Commu- 
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Suppoſition, that they repel one another equally ; for 
the two contrary Forces of the outer 'Threads deſtroy 
cach other, and conſequently the middle one muſt 
remain quiet; but there was nothing to hinder the 
middle one from repelling the two outer on cach 
hand fideways. If, as it often happened, the three 
pendulous Threads did not remain in the ſame Plane, 
they then all receded from one another equally, and 
formed nearly a triangular Priſm ; the three Threads 
being the three Edges, or rather a triangular Pyramid 
with the Top cut off. | 
Upon ſuſpending four Threads at the ſame Diſtance 

as before from one another, if they continued in the 
ſame Plane, they all parted, but the two outermoſt 
more from their Neighbours, than the two in the 
middle from each other. 

If they moved out of the Plane they were firſt in, 
they formed two Priſms, cach extreme with the two 
in the middle forming one, or rather a Parallelopepid, 
leſs at Top than at Bottom. 

When five Strings were ſuſpended, either the mid- 
dlemoſt continued Stationary when the Plane was 
not altered, or if it was, they formed three Priſms. 


EXPERIMENT II. 


I afterwards placed two croſs blue Silks, of the 
ſame Length as before, about half an Inch aſunder 
from one another horizontally, and tied at each End; 
and upon each of theſe, at different times, hung two, 
three; four, and five Threads, at the fame Diſtances as 
before, when m_ thing ſucceeded, as it ought to 
have done, upon a Suppoſition of their mutually 


repelling one another. 


Ex- 


Dy - - 
ExXPPRIMENT III. 


To each of the Ends of two Threads, ſuſpended 
as at firſt, a Feather being tied, the two Feathers ma- 
nifeſtly receded from each other: And when three 
Threads had each a Feather at their Extremities, the 
middlemoſt became Stationary, and the two outer 
went off « on cach hand. 


1 


EXPERIMENT TV. 


1 ſuſpended aſterwards two, three, four and * 
blue ſilk Strings by Loops, upon one croſs blue Silk, 
and found the ſeveral Experiments ſucceed in the | 
ſame manner as in Threads; except that they remained 
a longer time before they appeated in a State of Re- 
pulſion, receded frqm one another more ſlowly, and 


continued much longer in the repulſive State, after the 
Tube was removed. 


EXPERIMENT V. 


This done, I made ſeveral Experiments, by mixing 
Silks of different Colours, and Silks and Threads of 
different Colours, and ſuſpended them by Turns upon 
Silks of different Colours, whence atoſe ſeveral different 
Phenomena, which I ſhall not take Notice of here; 
but I muſt not omit mentioning, that upon ſuſpend- 
ing two black Silks at the before-mentioned Diſtances 
from each other, upon a ſcarlet croſs, Silk, they did 
not only open and recede from each other at the 
Bottom conſiderably, but when the Tube was held 
under, ran or jump'd away from each other, to the 
very Ends of the croſs red Silk that ſupported them, 
taking two, three, or more Jumps from each _ 
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Threads remained nearly parallel, would mutually 
repel when the Tube was held over them; they ſeemed 
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E obſerved the ſame of two white Silks ſuſpended upon 


red Silk, but think they did not move away ſo briskly 
as the Black. 


EXPERIMENT VI. 


E tried whether Threads hanging parallel, as above, 
from a croſs blue filk Line, — A wx with one or 


more tranſverſe Threads, ſo that the perpendicular 


to repel each other full as ſtrongly as before. When 
they were joined by only one croſs Thread towards the 
Top, the lower Parts ſeparated conſiderably; when 
joined by two croſs Threads, one towards the Top, 
and one towards the Bottom, they ſeparated both in- 
the middle Parts between the two croſs Threads, and 
at their: lower Ends under the fecond or loweſt croſs 


- Thread. When ſeveral were tied together at the i 4 


and Bottom, and about a Foot long, not by tranſver 

Threads, but in a Knot at each End, they all bellied 
out from one another, deſcribing a Figure generated 
by an Hlipfis, revolved about its greater Axis; ap- 
proaching nearer to a Sphere, the ſtronger the repul- 
hve Force was. And, though it was only a neceſſary 
Conſequence, I could not without ſome Pleaſure 
obſerve the Knot: at the Bottom, as the Strings fwelled: 
out, ſenſibly riſing up. I could ſcarce forbear ima- 
gining my Bundle of Silks, a Bundle of maſcular- 
Eibres. 


GCSEs VII. 


E ſuſpended two braſs and afterwards two a. 


ve d upon a croſs blue _ in the ſame manner 
as. 


1 wy 1 

as * Threads and Silks before - mentioned, and found | 
the Experiments ſueceed as in Threads of the ſame 
Number, cxcept that they did not recede fo far from 
one another, which muſt necolfyrily fallow from their 
greater Weight. 

N. B. Theſe Experiments were made ſometimes 
with the Tube held aver, ſometimes held under the 
croſs Line ; but they generally ſucceeded beſt when 
the Tube was held under the Extremities of the 
pendulous Wires, which in this Caſe ſeparated much - 
farther, and kept their repulſive Force much longer. 


EXPERIMENT VIII. 


1 muſt not omit here, that I hung up two Frag- 
ments of Barometer Tubes, each about a Foot long, 
by blue filk Lines going through cach, fo that they 
hung parallel, horizontal, at equal Heights, and hon 
one quarter of an Inch aſunder ; upon holding the 
excited Tube above and under them, they manifeſtly 


receded from each other. | 
I ſuſpended the ſame Fragments of Tubes by blue 
from a croſs blue Silk in 


filk Lines of equal Length, 
a perpendicular Poſture, each having a little red Seak 


ing wax at the upper End, to hinder the Strings from 
flipping off: The excited Tube being brought near 
them, they receded manifeſtly, eſpecially at the lower 
Ends; the Diſtance from one another, when at Reſt, 
being about a quarter of an Inch. 
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COROLLARY I. 


From the repulſive State of the pendulous Threads 
tied tranſverſly with two or more Threads, and bend- 
O 2 __ ing 
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ing out from each other, where at Liberty, it follows 
that all the Threads of a Table-cloth, or other large 
Piece of Linen, when made Electrical, (as has been 
often done all over) have a Deſire to fly from each 
other; and conſequently, was the repulſive Force 
ſtrong enough, the Whole would be diſſolved, or torn 
in Pieces. A ſhort Thread of black Silk, by repeated 
Applications of the Tube, I have ſeparated into its 
ſmalleſt Fibres: Whence is ſuggeſted more plainly, 
than from any other known Experiment, a Reaſon 
for the Diſſolution of Bodies in their reſpective Men- 
ſtruums, viz. That the Particles of the Solvend having 
imbibed the Particles of the Menſtruum, ſo as to be 
ſaturated with them, the ſaturated Particles become 
repulſive of each other, ſeparate, and fly to Pieces. 

And hence, perhaps, ariſes a Reaſon, why Particles 
of Bodies ſpecifically heavier than the Menſtruums in 
which they are diſſolved, are, after the Diſſolution 


and Diſperſion, ſuſpended all over the Menſtruum, 
viz. That they repel each other. Attraction is infuf- 
ficient; for Parts attracted equally in all Directions, 
are, in Effect, not attracted at all, and the Imper- 
fection of the Fluid will not do; for if this occaſioned. 


the Suſpenſion, ſtriking or jogling the Veſſel would 
make them ſubſide. 


COROLLARY II. 


Hence we plainly fee how Heat may divide the 
Particles of Water with greater or leſs Force, in Pro- 
portion to the Degree of Saturation, and throw them 
into the Air; where they may continue to aſcend, if 
at the ſame time they arc divided, they are expanded 
into little Shells or Bubbles, of a Diameter large 


enough 


[ 1 09 * 
2 to be ſpecifically lighter than the lower Air, 
as the great Halley has ſagaciouſly conjectured. Or 
if the upper Parts of the Air, as being leſs ſaturated 
than the lower Parts, may be able to draw them u 
wards, till the Exceſs of Weight, which is conſtantly 
increaſing, is equal to the Exceſs'of Attraction. 


PROPOSITION III. 


Bodies, made Electrical b y rubbing, do them ſeboes 0 


noe one another, or the electrical excited Bodies 
themſeroes repel. one another. 


EXPERIMENT L 


The two A of Tubes before-mentioned 1 
being ſuſpended horizontally, and in a Poſture pa- 
rallel to each other, I held in one Hand, and with the 
other rubbed ſome time; then gently letting them go 
ſo as to be at Reſt, I could plainly perceive them 
recede from each other towards that End which * | 
not been taken hold of. 

But as upon repeated Trials I found it diffcult to 
make this Experiment ſucceed unexceptionably, the 
Tubes generally having ſome reciprocating Motion 
of their own, after quitting the Hand, I made uſe of 
the following Method. | 

I ſuſpended a ſingle ney Tube about a Foot long, 
by a — blue ſilk Line, perpendicularly, and upon 
a Table placed my great Tube fixed in a Stand as 
before, excited each alternately, two or three times; 


* Prop. II. Exper, VIII. A 
then 


L 1101 ee 
then gently moved the Tube with the Stand it was 
- - fixed in, near the ſuſpended little one: The little 
ube manifeſtly receded ſo much, that a croſs blue 
ilk Line ſtretched hotizontally at about an Inch Di- 
ſtance on the oppoſite Side, would ſometimes, upon 
the firſt Approach of the great Tube, be touched by 


it. 


EXPERIMENT IL 
. Three ſcarlet Silks, pendulous each by Loops from 
a croſs filk Line, and clofe together, being rubbed 
downwards two or three times, between the Finger 
and Thumb, ſhewed a conſiderable repulſtve Force 
with regard to each other, forming themſelves imme- 
diately into a triangular Pyramid, and continuing in 
this State of Separation ſome time, and which ſhews 
their Attraction at the fame time, with regard to 
other Bodies not cxcited, coming to them when 
brought near them. 2 
| I obſerved the ſame repulſive Force in three yellow 
and three green Silks, under the ſame Circumſtances, 
and excited in the ſame manner, but not in fo great 
a Degree as in Scarlet. In Blue the repulſive Force 
was ſcarce diſcernible after ſeveral times rubbing. 


- 


SCHOLIU M. 


wh 


The Revd Dr. Stephen Hales, in his 12th Article 
of his 13th Experiment, in his ſecond Volume of 
Statical Eſſays, obſerves, © That if a Piece of one 
« of the Bronchiæ or Gills of the MuſcleShell- Fiſh, be 
cut off, and put into a ſmall concave Glaſs, with 
<«« three or four Drops of its Liquor, and be then 


placed under a double Microſcope, the Blood may 
| « he 


F 11 
c be ſeen greatly agitated in the fine Veſſels; and ar 

«. the-cut Edge of the Piece of Gill, may with great 

% Pleaſure be feen many Blood-globules, repelled 
 & from the cut Orifices of the Blood · veſſels, and 

* attrafted by other adjoining Veſfels; alſo other 

« Globules rolling round their Centre, and repelling 

« each other; whence (as he ſays) it is plain, that 

*© Bodies, by brisk rubbing and twirling about, may 

e acquire, in a watry Fluid, both attractive and re- 
* pulſive Virtue or Electricity. 

From our laſt Experiments we are led to think, that 
the Globules of the Blood, if by Friction they acquire 
an electrical attractive Virtue, muſt of neceſſity repel 

one another; and that Electricity is not ſo properly 
called an attractive and repulſive Virtue, as a Virtue 
attractive of thoſe Bodies that are not attractive them- 
ſelves, and repulſive of thoſe that are; and that this 
repulſive Force of the electrical Blood-globules, excited 
by Friction, as they flow in their Chanels (and particu- 
larly in the ſmall ones, and perhaps more ſo in thoſe 
of the Lungs, where the reftigerating Power of the 
Air may aſſiſt, as Dr. Hales has obſerved); this re- 
pulſive Force of the Blood-globules, I ſay, may be 
the great Cauſe that hinders the Blood from coagu- 
lating as it circulates ; may be the great Cauſe of tlie 
conſtant Perſpiration in an healthy State, and of the 
Increaſe of it, ceteris paribus, in Proportion as the 
Velocity and Friction of the Blood increaſes. 

If theſe things are ſo, the Neceflity of Exerciſe 
appears more plainly than eyer, in order to keep the 
Body in an healthy State, as we may obſerve here the 
very Steps that Nature makes uſe of to free herſelf 


from. her Suppreſſions. Granv. Wheler. 
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at the Royal Society $ — on May 11. 
1737. drawn up by C. Mortitner, M. D. 
R. S. Seer. 


ExXPERIMENT I. 


Large Octavo Book was placed horizontally 
upon ſilk Lines, and the upper Surface ſtrewed 
with ſeveral Pieces of leaf Braſs, all or the greateſt 
Parr of which flew upwards, from one another, and 
off the Book, upon holding an excited Tube at a little 
Diſtance underneath the Book, 


E xPERIMENT II. 


Two Lines were extended horizontally the whole 
Length of the Library being between 30 and 40 Feet, 
diſtant from one another about two Feer at one End, 
and meeting together in a Knot at their other Ends, 
the whole Lines being Packthread, except five Feet 
of ſilk Line tied at each of the ſeparated Extremities, 
as well as at the Knot where the other Ends united, 
in order to ſtop the Current of the Efiuvia. Upon 
the united Extremities was placed horizontally a Piece 
of Card about two Inches ſquare, on which were 
ſtrewed Pieces of leaf Braſs: The excited Tube being 
held at a little Diſtance under the ſeparated Extre- 
mities of the Packthread, the leaf Braſs on the Card 
at the other End flew upwards, and off the Card. 


E x- 
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ExYERIM ENT III. 
Five glaſs Receivers placed one within another 

upon an electrical Cement of Bees-wax and Venice 
Turpentine, were all exhauſted: In the innermoſt a 
fine white Thread about five Inches long, was ſuſpend- 
ed from the Crown of it, by the Aſſiſtance of a little 
Cement made of Bees-wax and Oil. Upon moving 
the excited Tube up and down neat the Side of, and 
horizontally to and from the outward Receiver, the 


ſuſpended Thread manifeſtly made many Vibrations 
correſponding to the Motions of the Tube. 


EXPERIMENT IV. 


An electrical circular Cake of Bees-wax and Roſi in, 
ten Inches in Diameter, was placed horizontally upon 
a tall glaſs Receiver near three Feet high, ſuch as is 
made uſe of for the dropping the Feather and Guinea. 
This Cake being, the preceding Evening about Eight 
o'Clock, warmed with an hot Iron held over it, and 
then ſtruck perpendicularly all over its Surface_ with 
the Hands in parallel Directions, and ſo left cover'd 
with a thin Paſteboard, was about Twelve o'Clock next 
Day at Noon gently uncoverd, and an Ivory Ball 
about one Inch and half Diameter placed in the 
Centre, a fine white Thread about ten Inches long, 
with a ſmall Piece of Cork, the Size of a Pin's Head, 
at the End of it, being held between the Finger and 
Thumb, was-gently let down upon the Vertex of the 


Ball; it firſt flew off at ſome Diſtance, and then made 


ſeveral pretty regular Revolutions from Weſt to Eaſt 
about it, in the Form of a Circle. 


 . E x- 
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ExXPERIMEN-T.V:; 


The Ball was removed, and the Cake again warmed 
and excited as before; after which the Ball was re- 
placed at a little Diſtance from the Centre, nearer to 
Mr. Wheler ; the Conſequence of which was, that the 
pendulous little Body moved with a direct Motion as 
before, but in an Orbit that reſembled an Ellipſe, 
having the Ball in one of its Foci. 


EXPERIMENT VI. 


Two Bullets fixed on little Stands of Cork about 
one quarter of an Inch high, were placed upon the 
Cake, each about an Inch diſtant from the Centre of 
it, and in a Line with the Centre and Mr. Wheler ; 
the pendulous Body deſcribed an Orbit reſembling an 
. . Ellipſe, having the two Bullets for its Foci, and "the 
Motion was direct from Weſt to Eat. 


EXPERIMENT VII. 


Inſtead of the Cork, another pendulous Body of a 
cylindrical Form was made uſe of, tied to a fine white 
Thread about twenty Inches long ; the Cylinder con- 
ſited of two circular Baſes of Paper half an Inch 
Diameter, but all cut away except a Ring and a ſmall 
Bar croſs the Middle, through which Baſis fix equal 
fine Threads paſſed at equal Diſtances from one an- 
other, knotted at the lower Baſe ſeparately, and joined 
together in one Knot at about half an Inch Diſtance 
from the upper Baſe, from which Knot proceeded the 
long Thread. This Body moved from Weſt to Eaſt 
about the central Ball, and at the ſame time diſcoyer'd 


a. 
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a Motion about its own Axis in the ſame Di- 
rection; but after two or three Turns generally ſtopt, 


and turn'd the contrary Way, which ſecm'd to ariſe 
from the untwiſting of the Thread. - 


EXPERIMENT VIIL 


A Thread about a Foot long, was ſuſpended from 
an horizontal Line of Packthread, parallel to it an 
excited Tube placed erect in a Stand, the Thread 
approached the Tube, and continued in a State of 
Attraction: A Thread of the ſame Length, ſuſpended 
from a ſilk Line, vibrated backward and forwards two 
or three times, being firſt attracted, and then repelled, 
and continuing ſome time repclled ; but upon Joining 
the Top of the Tube, by a Packthread going round ir, 
to the Loop of the Thread, the Thread continued 
conſtantly in a State of Repulſion, ſhewing no Ten- 
dency to Attraction. 


EXPERIMENT IK. 


Thread in the preceding Experiment, were ſuſpended 


by Loops from-an horizontal red filk Line, at the 


Diſtance of about half an Inch from cach other; 
upon holding the excited Tube under them, the Silks 


ſwelled out from one another, and then jump d away 


on each Hand to the Diſtance of two Feet. 


EXPERIMENT X. 


A circular Board of nearly the ſame Diameter with 
the electric Cake, was ſulpended horizontally by 
ſix ſilk Lines, tied to one ſilk Line which was brought 
” 2 over 


2 


4 


Two black Silks, about the ſame Length with the | 
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over a Pulley at the Top of a Frame of Wood, ſo as 
to be moved up and down. From the Board hung fix 
fine white Threads about cighteen Inches long, fixed 
by a little Cement at cqual Diſtances from each other. 
The Board being let down till the Ends of the 
Threads were about an Inch diſtant fro the electric 
Cake, which was directly under, and had the ivory 
Ball on its Centre; the Threads all approached to- 
wards the Centre of the Cake, both when the Ball 
was in the Centre, and when taken away, keeping an 
cqual Diſtance from the Centre, and from one an- 
other, as long as a Packthread joined the Circle of 
Board and the Frame to keep it ſteady; and upon 
removing the Ball out of the Centre towards the 
Circumference, the Figure lengthen'd, the Threads 
next the Ball advancing nearer the Circumference ; 
when the Ball was placed at about an Inch Diſtance 
from the Circumference, the Thread that was before 
neareſt the Circumference, whipp'd between tbe Ball 
and the Centre, ſo as to be almoſt in the ſame Plane 
with its two neighbouring Threads, the Figure form'd 
by the Extremities reſembling an Ellipſe with one 
End cut off: But when inſtead of the Packthread that 
join'd the Board to the Frame, a blue filk Line was 
tied in the ſame manner in all reſpets, the Threads, 
inſtead of coming towards the Centre, all flew away 
at a great Diſtance from the Cake, and from one 
another. a 
It ought to be obſerved in the Experiments of the 
circular Motion of the pendulous Body, that Mr. 
Wheler's Hand ſeem d as ſteady as poſſible, except in 
the firſt Experiment, when a little Trembling appear'd; 
Mr. George Graham taking a very good Mcthod to 


obſerve 
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obſerve it, by keeping his Eye fix'd upon a Point at 
a conſiderable Diftance, in the fame Line with the 
End of Mr. Wheler's Finger, and his own Eye. 
Yet when Mr. Mheler had finiſh'd the Experiments 
to the Satisfaction of all preſent, Mr. Hawskbee, Mr. 
George Graham, and Dr. Mortimer, held the Thread 


with the pendulous Body over the Cake with the Ball 
on its Centre, after the Cake had been excited by 
Mr. Wheler ; but they had no regular Revolutions at 
all, though ſeveral very manifeſt Motions were made 
with the Hand, to try if a projectile Motion might 
by that means be given to the pendulous Body. Mr. 
Wheler had tried the ſame thing with his Servant; 
from whence it is reaſonable to conclude, that it is 
neceſſary, that the ſame Perſon who excited the Cake 
ſhould likewiſe hold the Thread; as if there were 
ſome Analogy between the Eluvia excited by the 
clapping of the Hand on the Cake, and the Efluvia 
which may be communicated along from the Hand 
which holds the Thread to the Piece of Cork at the 
End of it. And this ſeems to be the Reaſon of 
what the late Mr. Grey told me, vig. That there 
was ſomething in the human Hand eflential to the 
Experiment, which he had not yet found in any other 
Supporter of the Thread, 
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IV. 4 Letter from Granvile Wheler, Eſq, to 


- Dr. Mortimer, Secr. R. S. _— ſome 
Remarks on the late Stephen Gray, F. R. S. 


bis EleQrical Circular Experiment. * 


I 

O ME odd Circumſtances led me to make Mr. 
Gray's circular Experiment in the following 
Manner. While I excited a Cake of Roſin and Bees- 
wax ten Inches Diameter, by clapping with my Hand, 
I let my ivory Ball continue in a Baſin of Water ; 
then ſhaking off the Drops, placed it in the Centre, 
and with my right Hand held a fine Thread, about 
eight or nine Inches long, having one End rolled up 
into a little Ball, and the other, for about an Inch, 
reduced to its greateſt Finenkß to only one Fibre, 
myſelf and Hand being ſupported on the Back of a 
Chair. The Succeſs was, I had a great many Revo- 
lations, to the Number of Fifty, from Weſt to Eaſt; 
but ar firſt not ſo regular as towards the laſt, at firſt 
deſcribing only about one third Part of the Circum- 
ference at a time, and after ſtanding ſtill a little, 
deſcribing another third Part. I might probably 
have had a great many more Revolutions, but being 
tired, I was forced to reſt myſelf, which-1 did for ten 
Minutes, then took up the Thread again. The 
Thread ſtood repelled at ſome Diſtance, without 
making any Revolutions, and at laſt only made half 
an onc the contrary way to what it did before; but 
upon wetting it, by drawing i it two or three times 
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* See Philoſophical — ». 441; p. 220. and 1. 444, p 400. 
of the Revolutions of pendulous Bodies by Electricity. 
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over the Surface of the Water, it made again twenty 
more Revolutions from Weſt to Eaſt, only at a ſmaller 
Diſtance from the Ball, (for the Water muſt make it 
| heavier) but full as regular as before, and rather 
quicker: The Virtue of the Cake muſt now have 
laſted about three quarters of an Hour. After reſting 
about fix Minutes, I tried again with-the String freſh 
' wetted, the Ball and Cake continuing as before; and 
had, to my great Surprize, one hundred Reyolutions 
in the Space of about twelve Minutes, the Revolu- 
tions being ſtill quicker, and more regular, and nearer 
the Ball; and at the ſixth Revolution of this laſt 
Hundred, the Thread was attracted to the Surface of 
the Ball, and, being wet, did not diſengage itſelf, till 
pulled away; yet after this, deſcribed the remaining 
Ninety-four Revolutions of the Hundred, and ſeemed 
inclined to deſcribe a great many more, but that I 
| was forced to reſt my Arm agait., which I did for 
about eight Minutes, then tried again, the Thread 
being freſh wetted, and had feventy Revolutions at 
ncarly the ſame Diſtance from the Ball in leſs than 
nine Minutes, all very regular, and without any At- 
traction of the Thread to the Ball. I refted again 
ſixteen Minutes, wet the Thread again, and held it 
as uſual ; it was repelled at about halt an Inch Diſtance 
from the Ball, but ſeemed to have no Tendency to a 
circular Motion; yet after continuing ſtationary 
about a Minute, I perceived a Motion about its Axis, 
about which it took ſeveral Turns; but ſtill had little 
or no progreſſive Motion, till about a Minute longer, 
when it began to move forward, and continued doing 
ſo from Weſt to Eaſt, for about thirty-three Revolu- 
tions, very regular, but flower than in the two laſt 
Caſes, the String having been held about ten Mi- 

nutes, 
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nutes, d the Revolutions performed i in about ſeven 
or cight” of them. I: obſerved each of theſe three 
laſt times, it was rather longer before the progreſſive 
Motion began than uſual; and in all the Trials of this 
Experiment, I frequently perceived a Motion about 
the Axis, which was generally from Weſt to Eaſt, 
though now-and-then the contrary Way. The Virtue 
of the Cake muſt now have laſted near two Hours; 
about three quarters of an-Hour after, I tried again, 
and had ſixty Revolutions from Weſt to Eaſt, in about 
ten Minutes, the Diſtance from the Ball being till 
leſs than before, hardly one quarter of an Inch, ſcarce 
any Revolution about the Axis appeared, and at the 
Beginning the Thread was twice attracted to the Ball. 


About an Hour and half after, the Virtue of the Ball 


was not quite gone, the wet Thread being repelled, 
and making three or four Revolutions from Weſt to 
Eaſt, as well as moving a little about its Axis the 
ſame Way. But as it was reaſonable to ſuppoſe the 
Ball itſelf in the Centre of the Cake was now dry, 
with a Feather dipp'd in Water I wet its Surface; 
yet found no Increaſe of Virtue, rather a Diminution 
of it, the pendulous Body ſeeming ſcarce at all 
repelled ; but it is to be obſerved, that the Ball, as it 
was wetting, twice tumbled over, and rolled upon 
the Surface of the Cake; by which means the Virtue 
of the Cake might be much diminiſhed. 

It is not improper too to take Notice here, that 
during the Revolutions of the wet String, I have fre- 
quently oblerved a kind of Oſcillatory Motion, as 
if there was an alternate Intention and Remiſſion 
of the repulſive Force. As alſo that I have often 
took Notice of little Plucks, and convulſive Motions, 

4 in 


1 


—— 0 121 } 
in the pendulous Body, and ſometimes thought I have 
felt ſomething like it in my Arm that held it, though 


— have l ever been ſenſible of any fuck 
NE. 


| I have ſoveral times fince repeated this Experiment 
with the — cnt Bal buck ver, on] bona: it 
ſucceed much better than when they were both dry ; 
and once I find by my Notes I had two hundred and 
twenty Revolutions before I reſted my Atm. I have 
tried too with the Ball dry, and the String only made 
wet z but the Virtue did not continue ſo long, as when 
both were wet. . 
Ino flattered myſelf with apes of Succeſs, if 
the Thread was ſuſpended from an undoubted fixed 
Point, which therefore I proceeded again to try with 
the greateſt Care and Caution, but in vain 5 the Re- 
volutions were uncertain. 

This Difference naturally led me to reflect upon 
the Cauſe of it. The Tremor ef che Hand would 
not account for it; fer this being both ways back- 
ward as well as forward, muſt as es hinder as pro- 
mote aicoatinual Motion one way : And though in 
two oppeſite Parts of a Circle, the Motion is really 
in contrary Directions, and therefore the contrary 
Impulſes of a Tremor may promote a Revolution 
applied at oppoſite Places of the Orbit; yet as theſe 
Tremors are irregular, and ſucceed much quicker 
than the Revolutions are perform d, they ſeem inſuf - 
ficient to account for the Motions of the pendulous | 
Body, performed with any Degree of Regularity. 

A Stream of Air in my Room might impel along 
the Tangent the penduleus Body, kept at a Diſtance 


from the Ball by its reputfive Force ; andthen Gravity, 
. 


* 
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taking place, might with the firſt Motion compound 
a Curve; but ſtill the Reſiſtance. of the Air would 
ſoon deſtroy the original Impulſe, could a feœẽC Revo- 
- Jutions be performed; and beſides, one Revolution 
could not be performed, becauſe: the fame Stream of 
Air that began the Motion, muſt be contrary to it in 
its Return. 

A Finger held on the right Hand near the pendu- 
tous Body, when. ſuſpended from a fixed Point, will 
make it revolve from Weſt to Eaſt ; but then. it muſt 
be applied and removed alternately: The repulſive 
Force therefore which the Arm may acquire, by being 
held in the Sphere of the Efiavia, is inſufficient; for, 
as it is in one Place, it muſt impel only one way, and 
conſtantly the ſame way; and therefore, like a Stream 
of Air in the Room, though it might create the Be- 
ginning, it muſt hinder the Completion. of. a Revo- 
lation. 

Sometimes I have doubted, whether the Pulſe of 
the Arm might not be aſſiſting in giving a projectile 
Motion. When one Leg is laid over the Knee of the 
other, a Motion and Heaving of the Leg that lies 
over, anfwering to every "ay 2 of the Pulſe, is very 
apparent at a Diſtance: The Arm therefore in ſome 
Poſtures, in which its great Artery meets with a pro- 
portionable Preſſure or Reſiſtance, may on: a con- 
ftant Motion, though leſs perceivable. _ 

What ſeemed the moſt probable Solution, was this: 
When the Arm is extended, the Poſture being un- 
eaſy, there muſt be a Reaction of the Muſcles, ar 
a continual pulling of the Arm towards the Body. 
When therefore the right Arm is made uſe of, Ss 
pulling will be from Right to Left; and conſequently 

e 
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the Motion produced in the Body held by it in the 


ſame Direction, or from Weſt to Eaſt. When the 


left Arm is made uſe of, the Reaction of the Muſcles 
will be from Left to R 


tion of the pendulous Body from Eaſt to Weſt. 


And, 


Notice, though this Reaſon did not then occur 
to me) when 1 uſed my left Hand, all other Circum- 


dulous Body was from Left to Right, or from Eaſt 
to Weſt, contrary to what was obſerved when held 
by the right Hand. 6 
Feet ſtill neither of theſe Solutions FRONT account 
for the Variety of Oddneſſes I have met with under 
various Circumſtances.  - 

proceeded therefore to try with Reſts for my 
Arm of different Heights, having an Arm of Wood, 
about two Feet long, fixed to a Reſt for my Tele- 
ſcopes, which I could raiſe to any Height 1 . ; 


the Reſt was lower than the electric Area, and the 
Arm was ſupported upon its Elbow, which was the 
made uſe of, when reſted upon a 


"Poſture conſtantly 


Chair, the Chair being lower than the electric Area, 


that it might leſs affect the E Mavia, as was then 
thought. 


1 began now to think with myſelf, whether * 


was not poſſible, that an Inclination to a Motion one 


have ſuch an Influence upon the Arm, and conſe- 
quenily the String and pendulous Body, as to deter- 
mine them the ſame way by ſome Preſſure or By aſs 
put __ it, though no Motion ſenſible even to — 


Q 2 ſelf, 


4 


ight, and therefore the Mo- 
agreeably 5 this, I have obſerved, (as I formerly took 


ſtances continuing the ſame, the Motion of the pen- | 


and I found the Experiment ſucceed only well, when 


way in the Perſon that holds the Body, might not 7 


— — — - 
. —— 


- ha hb — 
-— 4 — 2 SRP — 
* > 


1 
wt 
+1 0 
1 
4 
1s 
- q' 
\ a 
G C| 
"Y 
\ 
: as 
15 
* 
if 


| 


my own, though lam 


[124]. 


| ſelf, was produced in the Hand. If ſo, I l ght, dy 


2 contrary Inclination, ptoduce a Motion tho on- 
trary way: Having therefore a fine Day, and my 
circular Cake being well excited, I trled if 1 could 
not produce. a regular Motion from Haſt to Weſt, 
about the Ball in the Centte, having my Hand ſup- 
ported, as uſual, upon the Back of a Chair. I found 
I could produce a very regular one from Eaſt to Weſt 
for many Revolations, and change from one Motion 
to another, without being ſenſible I moved my Hand 
at all. 
I then wet the Ball and String, 4s in the Experi- 
ment before-mentioned, and found I could tire my- 
ſelf with a Motion either from Eaſt ro Weſt, or from 
Weſt to Eaſt, as I pleaſed, without giving any Mo- 
tion, that I could perctive, to tay Hand or Fingers. 
Hence many odd Experiments that pleaſe, may, when 
repeated, ſucceed. 
Since therefore the Motion of the pendulous Body 
from a Point undoubtediy fixed; is irregular, as 1 
have found by many different Experiments, repeated 
with the greateſt Care and Caution; and ſince I am 
convinced from theſe laſt-mentioned Trials, the Mo- 
tion from Weſt to Eaſt, and from Eaſt to Weſt, muſt 
generally have , been determined by myſelf; I am 
inclined to think, that a Deſire of producing a Mo- 
tion from Weſt ro Eaft, was the ſecret Cauſe that 
determined the pendulous Body to that Direction, by 
ſome Impreſſion from Mr. Grays Hand, as well as 
perſuaded at the ſarne time, 
he was not ſenfible of giving any Motion to his Hand 
himſcif: And I the rather think this was the Caſe, 
from the Inſtance Mir. * gives, by way of Expla- 


nation, 


([ 
nation, of a Men reſting his Elbows upon his Knees, 
this implying that he reſted his Am upon his Elbow, 
as I did myſelf. 5 


F 


But though upon the Whole it does at laſt appear, 
Body, applied to another in the Centre of an electric 
Area, is to be aſcribed to the Hand that holds it, and 
not ſolely to the Nature of the electric Efiuvia, or 
the Figure of the central Body; yet till, perhaps, it 
may not be improper for Aſtronomers to conſider 
whether or no a Medium with this Property, that all 
Bodies immerſed in it, are repulſive of one another, 
ought not to be joined with Gravity to 
heavenly Phenomens; eſpecially fince the Pheno- 
mena of Fire, and our electric Efiuvia, have a great 
Affinity to each other; and ſince many of the hea- 
venly Phenomena are to be accounted for, upon this 
Suppoſition, with great Simplicity ; and ſome of them, 
that have not yet perhaps been fully accounted for, 
ſeem neceſſarily to follow. 


- 


I am, Sir, with a very great Regard, 


Otterden-Place, Tour much obliged, 
Fab. ao. 2737  _ Y humble Servant, 


Granv. Wheler. 


| Days ago. 
Mar. 3. 1737-8. 


that this Motion from Weſt to Eaſt in a pendulous 


explain the - 


P . This was intended tp have been ſent eleven 
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9 An Arconnt- of the influence: — 60 


Pendulum Clocks were obſerved to bave 
upon each other, by ** John * 


F. R. &. 

i; [ HE two Clocks upon which the following 
| Obſervations were made, being deſigned for 
Regulators, particular Care was taken to have every 
Part made with all poſſible Exactneſs: The two Pen- 
dulums were hung in a manner different from what 
is uſual; and fo diſpoſed, that the Wheels might act 
upon them with mote Advantage. Upon Trial they 
were found not only to move with greater Freedom 
than common, but an heavier Pendulum was kept 
in Motion by a ſmaller Weight. They were in every 
reſpect made as near alike as poſſible. The Ball of 
3 of the Pendulums weighed above 23 W; and 
required to be moved about 19 5' from the Perpen- 
dicular, before the Teeth of the ſwing Wheel would 
ſcape free of the Pallets; that is, before the Clocks 
would be ſet a going. The Weight to each was 3 i, 
which would cauſe either of the Pendulums in their 
Vibrations to deſcribe an Arch of 39. The two 
Clocks were each in Caſes, which ſhut very 
cloſe, and placed Sideways to one another, fo near 
that when the Pendulums were at Reſt, they were 
little more than about two Feet aſunder. The odd 
Phenomena obſerved in them were theſe: In leſs 
than two Hours after they were ſet a going, one of 
them (which I call No t.) was found to ſtop; and 


when ſet-.a going again, (as it was ſeveral times) 
would 
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would never continue going two Hours together. 


As it bad always kept going with great Freedom, 
before the other Clock (which I call No 2.) was 
placed near it, this led me to conceive its ſtopping 
- muſt be owing to ſome Influence the Motion of one 
of the Pendulums' had upon the other; and upon 
watching | 
of N“ 2. to increaſe as Ne 1. diminiſhed ; and at 
the time No 1. ftopped, Ne 2. deſcribed an Arch of. 
50, that is nearly two Degrees more than it would 
have done, if the other had not been near it, and 
more than it did move in a ſhort time after the other 
Pendulum came to be at. Reſt : This made me ima- 
gine that they had. a mutual Influence npon each 
other. Upon this 1 topped the Pendulum of No 2. 
leaving it quite at Reſt, and ſet No 1. a going, the 

Pendulum deſcribing as large an Arch as the Caſe 
would permit, vig. about 50. In about 20 Minutes 
after, I went to obſerve whether there was any Mo- 

tion communicated to the Pendnlum No 2. when, to 
my Surprize, | found the Clock going, and the Pen- 
dulum to deſcribe an Arch of 30, whereas at the 
ſame time No 1. did not move 40. In about half an 


Hour after, No 1. ſtopped, and the Motion of Ne 2. 
was increaſed to very near 50. I then ſtopped No 2. 


a ſecond time, and ſet No 1. a going, as before; and 
ſtanding to obſerve them, I preſently found the Pen- 
dulum of No 2. to begin to move, and the Motion 
to increaſe. gradually, tilt in 17“ 40“ it deſcribed an 
Arch of 20 10, at which time the Wheel diſcharg- 
ing itſelf of the Pallets, the Clock went. The Arches 
of the Vibrations continued to increaſe, till (as in the 
former Experiment), the Pendulum moved ſs the 

| Otion 


them more narrowly, I found the Motion 


N 
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Motion of the Pendulum No 1. gradually decreaking | 
all the while, as the ocher increaſed; and in three 


Quarters of an Hour after, it ſtopped. I chen left the 
Pendulum of No . at Reft, and ſet No 2. a going, 
making it deſcribe an Arch of 30; it continued to 
vibrate leis and leſt, till it deſcribed but about 30; in 
which Arch it continued to move all the time I ob- 
ſerved it, which was ſeveral Hours. The Pendulum 
of No . ſeemed but little affected by the Motion of 
. Nog. I tried theſe Experiments ſeveral times over, 
without finding any remarkable Difference. The 
freer the Room was from any Motion (as Peoples 
walking about in it, c.) I found the Experiments 
to ſacceed the better; and once I found No 2. ſet 
a going in 16' 20%, and No . at that time ſtopped in 
36 40", | 
I ſhall not offer my Opinion to this Honourable | 
Society, concerning the Cauſe of theſe Phenomens, 
or at leaſt not till I have farther examined it by the 
Help of ſome more Obſervations CUES, ITO 


| VL Further Obſervations ad Experiments 
c concerning the tao Clocks — 
by the Same. 


N the preceding Paper I had the Pleafure to com- 
municate to this Honourable Society, an Ac- 
count of the extraordinary Influence I obſerved two 
Clocks to have upon pA other, and which was 
attended with ſuch Circumſtances, as I believe had 
never before been taken Notice of. I ſhall ogy beg 
eave 


1 


Leave to lay before you ſome farther Obſervations 
I have ſince made, which will, I hope, in great rhea- 
ſure, account for the Facts then related. R 
In my former - Account I took Notice, that the 
two Clacks were in ſeparate Caſes, and that the Backs 
of them reſted againft. the ſame Rail; that the Pen- 
dulums, when at Reſt, were about two Feet aſunder, 
and weighed about 23 b each, and were made to 
move with ſuch Freedom, that a Weight of 3 th. 
would cauſe either of the Pendulums to deſcribe an 
Arch of three Degrees. The moſt remarkable Par- 
ticulars then obſerved in them were theſe: If the Pen- 
dulum of one of the Clocks, which (for Diſtinction 
fake) I called No 2. was left at Reſt, and that of the 
other; which 1 called No 1. was ſet a going, this 
would, in about 16 Minutes, communicate ſo great 
a Quantity of Motion to No 2. as would make its 
Pendulum deſcribe an Arch of above two Degrees, 
and would ſet the Work a going: That the Motion 
of the Pendulum of No 1. conſtantly decreaſed as 
that of No 2. increaſed, and after about 30 Minutes 
it did not defcribe an Arch ſufficient to free the Teeth 
of the Wheel from the Pallets, ſo that the Clock 
ſtopped. At the ſame time the Pendulum of No 2. 
deſcribed an Arch of five Degrees, which was two 
Degrees more than it would have done, had it not 
been affected by the Motion of No 1. Upon leaving 
the Pendulum of No 1. at Reſt, and ſetting No 2. 
a going, the Pendulum of No 1. was found to be but 
little affected, and never moved ſufficiently to ſet the 
Work a going. Theſe ſeemingly different Effects, 
which the two Clocks had upon each other, I ſhall 


now endeayour to account for. 
R | The 


K. an). 


The Manner in which the Motion is. . 


cated to the Pendulum at Reſt, 1 conceive to be chus: 
As the Pendulums are very heavy; when either of 
them is ſet a going, it occaſions by its Vibrations a 
very ſmall Motion, not only in the Caſe the Clock is 
fixed in, but, in a greater or leſſer Degree, in every 
ching 


it touches; and this Motion is conimunicated 
to the other Clock, by means of the Rail, againſt 
which both the Caſes bear. The Motion thus com- 
municated, which is too ſmall to be diſcovered but 
by means of ſome ſuch-like Experiments as theſe, 
will, I doubt not, be judged by many, inſufficient 
to make ſo heavy a Pendulum deſoribe an Arch of 
two Degrees, or laige enough to ſet the Work a go- 
ing; and indeed it would be ſo, but for the — 
great Freedom with which the Pendulum is made to 
move, ariſing from the Manner in Which it is hung. 
This appears from the very ſmall Weight required ro 
keep it going, which, when the Clock was firſt put 
together, was little more than one . And if the 
Weight was taken off, and the Pendulum made to 
ſwing two Degrees, it would make 1200 Vibrations 
before it decreaſed half a Degree, fo that it would 
not loſe. the 35e part of an Inch in each Vibration. 
Indeed if the Weight was hung on, the Friction 
would be increaſed, "and the Pendulum would not 
move quite ſo freely; but even in that Caſe it was 
found to loſe but little more than the 0 part of 
an Inch, or about three Seconds of a Degree, in one 
Vibration; and therefore if the Motion communi- 
cated to it from the other, will make it deſcribe an 
Arch exceeding three Seconds, the Vibrations muſt 
continually 1 till the Work is ſet a going. 
And 


” cammusze me to No 2. 


2 1 1 


And br the Mop 


is . in the man- 
| 3hove ſuppoſed, is copumed by the followin 8 
—— 


A Prop ww ſet againſt the Back of the Caſe of 
Neg. 2 ＋ mo bearing againſt the Rail; and 
Noe z. 3 then obſcrving them for 
ſeveral Hou, L — d nor perceive the leaſt Motion 
I chen ſet both the Clocks 
a going, and they continued going ſeveral Days; but 
1 could not find they had any Influence upon each 
other. Inſtead of the Prop againſt the Back of the 
Caſe; I put Wedges under the Bottoms of both _ N 
Caſes, to preyent their bearing againſt the Rail; and 
ſtuck a Piece of Wood —.— them, juſt tight 
enough 40 ſupport its own Weight. Then ſerting 
No 1. a going, 1 found the Influence ſo much in- 
creaſed, that No 2. was ſet a going in leſs than fix Mi- 
nutes, and No 2. ſopped in about ſix Minutes after. 
In order to try what Difference would ariſe, if the 
Clocks were fixed on a mare ſolid Floor, I placed 
them (exactly in the ſame manner as in the laſt Ex- 
periment) upon the Stone Pavement under the Piazza s 
of the Raya! Exchange, and ſtuck the Piece of Wood 
between them, as =. ca and ſetting No 1. a going, 
the only Difference I could perceive, was, that it 
was 15 Minutes before No 2. Was ſet a going, and 
No 1. continued going near half an Hour before it 
ſtopped. From theſe Experiments I think it plainly 
appears, that the Pendulum which is put in Motion, 
as it moves towards either ſide of the Caſe, makes 
the Preſſure upon the Feet of the Caſe to be unequal, 
and, by its Weight, occaſions a ſmall Bearing or 

Motion in the Caſe on that Side towards which the 
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Pendulum is moving; and which, by the Interpo- 
ſition of any ſolid Body, will be "communicated to 
the other Clock, whoſe Pendulum was left at Reft. 
The only Objection to this, I conceive, is the differ- 
ent Effects which the two Pendulums ſeemed to have 
upon cach other. But this I hope to explain to Satiſ- 


faction. 
For, n theſe different Effects, 1 ſoon 


found, by ſeveral Experiments, that the two - Clocks 


mutually affected each other, and in the ſame Man- 


ner, though not with equal Force; and that the 
Varieties obſerved in their Actions upon each other, 


aroſe from the unequal Lengths of their Pendulums 
only. 


For, upon moving one of the Clocks to another 


Part of the Room, and ſetting them both a going, I 
found that No 2. gained of No 1. about one Minute 


36 Seconds in 24 Hours. Then fixing both againſt 
the Rail, as at firſt, I ſet them a going; and made the 


Pendulums to vibrate about four Degrees; but 1 ſoon 


obſerved that of No 1. to increaſe, and that of No 2. 
to decreaſe; and in a ſhort time it did not deſcribe 


an Arch large cnough to keep the Wheels in Mo- 
tion. In a little time after it began to increaſe again, 
and in a few Minutes it deſcribed an Arch of two 


Degrees, and the Clock went. Its Vibrations con- 


tinued to increaſe for a conſiderable time, but it 
never vibrated four Degrees, as when firſt ſer a going. 


Whilſt the Vibrations of No 2. increaſed, thoſe of 


No . decreaſed, till the Clock ſtopped, and the Pen- 


dulum did not deſcribe an Arch of more than one 
Degree 30 Minutes. It then began to increaſe again, 
and N* 2. decreaſed, and ſtopped a ſecond time, but 

| Was 


Tai. 


was ſet a again, as before. aid this N“ . 
a ſecond time, and the Vibrations continued 
to decreaſe till the Pendulum was almoſt at Reſt. It 
afterwards increaſed a ſmall matter, but not ſuffici- 
_ ently to ſet the Work a going. But N' 2. continued 
going, its Pendulum deſcribing an Arch of about 
three 


es. 
Finding them to at thus . and alternately 


upon each other, I fet them both . going a ſecond 
time, and made the Pendulums deſcribe as large 
Arches as the Caſes would permit. During this Ex- 

periment, as in the former, I ſometimes found the 
one, and at other times the contrary Pendulum to 
make the largeſt Vibrations. But as they had ſo 
large a Quantity of Motion given them at firſt, neither 
of them loſt ſo much during the Period it was acted 
upon by the other, as to have its Work ſtopped, but 
both contiuned going for ſeveral Days without vary- 
ing one Second from each other; though when at a 
Diſtance, as was before obſerved, they varied one 


Minute 36 Seconds in 24 Hours. Whilſt they con- | 


tinued thus going together, I compared them with a 
third Clock, and found that Nꝰ 1. went one Minute 
17 Seconds faſter, and Ne 2. 19 Seconds (lower, than 
they did when placed at a Diſtance, ſo as to have no 
Influence upon each other. 
O pon altering the Lengths of the Pendulums, 1 
found the Period in which their Motions increaſed 
and decreaſed, by their mutual Action upon each 
other, Was changed; and would be prolonged as the 
Pendulums came nearer to an Equality, which from 
the Nature of the Action it was reaſonable to expect 
it would. This diſcovers the Reaſon why the Pen- 
dulum 


Lu 


qulum of N* r at Reil. would be tage 
ing by the Motion of Ne r. whereas if N* 1, was left 
_ at Reſt, it would not mme She Mo- 
tion of N? 22 er) L . | 
For I found by freeral Kaperimacuts, that the ſas 
Pendulum, when kept in Motion by a Weight, would 
50 faſter, than when it only moved by its @wn Gra- 
On this Principle, which may cakly be ac- 
—_— for, it follo we, that during the Time in which 
the ſhorteſt Pendulum, N* 2. was only ated upon by 
Ne x. it would move flower, and the Times of its 


Vibrations approach nearer to an Equality with thoſe 


of N* r. than after it came to be kept in Metion by 


the Weight; and by this means the Time which No 1. 
would continue to act upon it, would be prolonged, 
and be more than was required to make the Pen- 
dulum deſcribe an Arch ſufficient to ſet the Work 

a going. But on the contrary, while the Pendulum 
of Ne 1. which Was the longeſt, was only acted upon 
by N? 2. as it would move flower, the Difference af 
the Times of the Vibrations would be increaſed; 
and conſequently the Time which N* 2. Would con- 
tinue to act upon it, would for this · Cauſe be ſhort- 
ened, ſo that before the Pendulum of N' 1. would 
deſcribe an Arch ſufficient to ſet the Work a going, 


the Period of its being acted upon would be ended, 


and it would begin to act upon N“ 2. at which time 
its Vibrations would immediately decreaſe, and con- 

tinue to do ſo till it came to be almoſt at Reſt. And 
thus it would continue ſometimes to move more, and 


at other ge . but neyer eee to ſet the 


This 
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This Aeceust avght be * by many more 
Experimente Ihave made relating to this Subject; but 
as: 1: hope theſe alxsady mentioned will be thought 
ſuſſicient to conſirm the Truth of what 1 have ad- 
vanced, ſhall farbgar to rag * re Four 


* ime, and e eve een 


benen e. . Wer, 
Jean Bllicorr. 


VII. The Caſe P a Wand + in uh 2 7: 


the Eye being ſucceſsfully cured by Mr. Tho. 
Baker, 8. to K. Thomas's Hoſpital, 


Wer” by 225 communicated to the Ror Al. 
2 in a Letter 0 Dr Namimer, 
: 4 5 Years, 


| [Yoon i ahve the * 


Wound jaſt in the Pupil of her right Eye, by the 
Spear of -a common Fork. An Inflammation fol- 
lowed, with great Pain. The whole Eye appeared 
dark and turbid ; and the Humours ſeemed confuſed, 


and blended togsther. opened a Vein in the Arm, 


and drew away 10 Ounces of Blood: I then waſhed 
the Eye with a Collyrium of Trochiſc: Albi Rhaſis, 
and common Water, made Blood-warm ; and dreſſed 
it with a Cataplaſm of white Bread and Milk, with 
The next Day there appeared 


a little Saffron in it. 


—— of November. 1733, received a > 


. 


ae 98 
don dhe woutided Part of the Cornea, a-large thick 
Slough: 1 dreſſed her in the fame Manner, and ſo 
continued till the 18th Day ef the ſame Month, 
when the Slough caſt off. 4 purged her during this 
Time with DecotF. Senne Zij, Mam Solur: 3s, Ag. 
Pon. comp. Zij ; m. f. Poti at the Diſtahet of about 
three Days, juſt as found her Strength would per- 
mit. The Inflammation and Pain abated daily. 
During the - whole Time, the Eye was quite blind, 
till the Slough. caſt off, when ſhe complained ſhe ſaw- 
double. In a very little time her Sight returned, 
but not as before; her Eye having fome- 
what of a Cloud before it. | 
1 I made her fix Viſits at the Diftatice of two or 
three Days after the 18th: When I left her, ſhe ſaw 
perfectly well, that Cloud which ſhe. before com- 
plained of, being removed; her Eye 000 0 fair and 
clear; and, as he told me, was 1 y ſtrong and 
uſeful to her as her other. Speck (which 
was the Cicatrix of the Wound d) remaining on- the 
Cornea, I made her a Fontanel in the Arm, and or- 
dered her to keep it open, and not to touch the 
Speck on her Eye. It is now more than two Years | 
ſimce, the Speck has gradually decreaſed, and is now 
ſo ſmall, that it is ſcarce viſible; and her Sight is as 


perfect and EEE as before this Accident. 
Thomas Baker, ken. 
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VIII. Butraf 1 a Letter dated at Montpelier, | 
Dec. 27. 173 1. NS. from Andrew Cant- 
Well, M. D. Monſpel. to T. S. M. D. and 
by bim tranſlated from the French, giving 
- Account of a monſtrous Boy. 


thirteen Years of Age, born at Cremona, who 


HE RE is aQually in this Town; © 2 Lad-of - 


bears the lower Parts of another Boy, which ſeem - 


to iſſue from his Epigaſtric Region, between the 
Cartilago 


enſiformis and the Navel. The Fore-patt of 
the one faces that of the other. The Head and Trunk 
ſeem buried. in the Lad's Abdomen, down to the 
Hips, where the Connection is plainly to be ſeen. 
This Portion of the prominent Body has a well- form d 
Anus and Penis. The Scrotum has a fine Down on 
it, but is void of Teſticles, and ſeems to be filled 

with the Inteſtines. Nothing paſſes through | theſe 
two Outlets. I have verfely well diſtinguiſhed the 
two Oſſa Iium in their natural State, but could not 
feel the Os Sacrum. The Articulation of the Femur 
is ſomewhat diſcernible on each Side: and I have 


perceived the Pulſation of the anterior crural Arteries. 


The Lad is very ſenſible when theſe additional Feet, 
Legs, or — are pinched, or over- much 
preſſed. He has lately had the Small- -pox, and theſe 

have ſuffered by it equally with him. At his Navel 
I found a conſiderable Rupture, which is covered by 
this Portion of a Body. This Rupture grows mon- 


ſirouſly big in wet Weather, and diminiſhes again in 


Lot 


"0 


1 

dry. It has a circular Hole in it, which runs through 
the Peritoneum. The Lad is of a thin Habit of 
Body, but otherwiſe enjoys good Health, His Father, 
Michael Martinetti, a Tinker, told me, that this is 
the ſeventh Child his Wife Nanciada bote him. She 
was thirty Years of Age at his Birth, and bore him 
two more ſince. All the reſt were of the natural 
Shape. 8 1 * 


IX. Three extraordinary Cafes in Surgery, by 
Bezaleel Sherman, Surgeon, at Kelvedon in 
Eſſex, communicated in November 1738. 


AMUE L Bufb, of the Pariſh of Wickham-Bi- 
" ſhops, in September 1704. being on the Top of 
n very high Timber Tree, in order to ſhake down the 
| Acorns, he let go his Hold; and by falling from one 
Bough of the Tree upon another, he broke his Thigh- 
bone; and one End of it, by the Force of the Fall, 
ſtuck faſt in the Ground, which fractured the Bone 
in another Place, about two Inches and an half above 
the former. This intire Piece of the Os Femoris was 
taken out; notwithſtanding which, ſo large a Callus 
united the two Ends of the Bone, that his Thigh 
(when cured) was very little more than a quarter of 
-an Inch ſhorter than the other Thigh. The: Surgeon 
who had the Care of him, uſed his greateſt Endeavours, 
during the Cure, to preſerve the Extenſion ; but he 
imputed the Largeneſs of the Callus to a very great 
Quantity of Lap. Ofteocolla, which he made him take 
for fix Weeks or two Months, in Powder with Milk, 
8 | In 


we Aww. 
in an Electuary, in his Bread, and in his Pudding 5 
in ſhort, in almoſt all the Food he took. 
— Fitch, of the Pariſh of Keldon, had a foul 
Ulcer in his Mouth, with a Caries in the lower Jaw- 
bone, - one Part of which, from the Suture at the 
Chin to the End of it under the Ear, in Proceſs f 
Time intirely came out, with three Teeth in it. This 
was alſo owing to a great Quantity of Ofteocolla 
internally given, which was thought not only to ex- 
pedite this large Exfoliation, but at the ſame time 
to generate ſo large and firm a Callus, that he can 


chew an hard Cruſt, or any other Food, on that Side 
as well as on the other, — 2 


 Fohbn Spilman, Bricklayer, of Maldon, came to me 
the 3d of October 1734. having a finuous Ulcer in his 
Rectum, about two Inches from the Anus. This had 
remained a Twelvemonth, and was taken for the 
Piles, and treated as ſuch, both internally and exter- 
nally. I ſoon perceived a 'Fumour in his Buttock two 
or three Inches from the Anus, which coming to 
Suppuration, I opened. it by Incifion ; and after dreſ- 
ſing it ſeveral Weeks with little Proſpect of Succeſs, 
I diſcovered at the Bottom of the Ulcer ſomething 
that looked like a Bone, which when extracted, proved 
to be the lower Jaw of a Fiſh, as a J/hiting, or 
young Cad, &c. And unqueſtionably this was Iwal- 
lowed at leaſt a Year before it came away, becauſe 
the pricking Pain he feit when the ſharp End of the 
Bone ſtuck in the Rectum, was the Symptom miſtaken 
for the Piles; and when this had made its Way thro' 
the Rectum, and got into the fleſhy Part, the Apoſt- 
hbume followed in courſe; and the Bone being ex- 

| OS „„ tracted, 


a 


0 1 
tracted, the Ulcer was ſoon cicatrized by the com- 
mon Methods of Cute in ſuch Caſes. 


N. B. All theſe Perſons are yet living, and will 
atteſt the Truth of the Caſe. - | | 


X. A Letter 6 ths Stack, M. D. to Sir 
Hans Sloane, Bart. Pr. R. S. Qc. contam- 
ing an Account of a Woman ſixty- eight 


Years of Ape, who gave Suck to wo of ber 
G rand- children. | 


Honoured STR, 
A Gentleman of Credit having lately inform'd me 
of a Woman near ſeventy Years old, who actu- 
ally ſuckles one of her Grand- children, and courte- 
5 offering to accompany me to her, excited my 
Curioſity to fee ſo uncommon a Sight; and the more, 
in order to try if I could not diſcover ſome Fallacy. 
in the Affair. Wherefore I went Yeſterday, in Com- 
pany with the aforeſaid Gentleman, to a Houſe in 
Tottenham-Court-Road, where the Woman we in- 
quired for appear'd in an Inſtant. Her Breaſts were 
„full, fair, and void of Wrinkles ; though her Face is 
very much wither'd, her Cheeks and Month vaſtly 
ſunk in, her Eyes red, and running with a clammy 
Humour; and though ſhe has, in ſhort, all the other 
* external Marks that one may reaſonably expett to find 
in a Woman, who has ſpent the laſt Half of her paſt 
Life in Labour, Troubles, and other Concomitants of 
Poverty, and through them has reach d near to her 


70 


5 141 1 | oe 
70th Year. Upon preſling her right Breaft, ſhe fairly 
ſqueez d out Milk, which gather d in ſmall Drops at 
three of the Lacteal Ducts terminating in the Nipple. 
This Experiment I made her repeat a ſecond time, 
having myſelf catefully dry'd the End of the Nipple 
with my Handkerchief,. as I had done before her firſt - 
Trial. Convinced of the Truth of the Fact, I ask d 
her ſeveral Queſtions, in order to procure Materials 
for a Hiſtory thereof. The Subſtance of her Anſwess 
Was as follows: a Co Wet 
Her Name by Marriage is Elizabeth Brian. Sire 
is in the ſixty- eighth Year of her Age ſince laſt 
October, and has not borne a Child theſe twenty 
Years and upwards. . About. four Years ſince, her 
Daughter being obliged to leave an Infant ſhe then 
gave Suck to, in the Care of this her own Mother, 
and likely to be a conſiderable time abſent ; the old 
Woman, finding the Child froward for want of the 
Breaſt, apply'd it to her own, barely in order to quiet 
the Infant, without the leaſt Thoughts of Milk. And 
this having reiterated ſeveral times, a Son of hers, by 
that time grown a Man, perceiv'd that the Child 
ſeem'd to ſwallow ſomewhat from the Nipple ; where- 
upon he begg'd Leave of his Mother to try if ſhe had 
not Milk. The Experiment ſucceeded : The Youth 
drew Milk from that fame Breaſt from which he had 
been wean d above twenty Years, and which had been 
unaccuſtom'd to any for feyenteen or eighteen Years 
before; The good Woman then continued to ſuckle 
her Grand-child in earneſt: And in ſome time her 
Daughter, viz. the Infant's Mother, ſeeing ſhe was 
provided with ſuch an extraordinary and tender Nurſe, 
was embolden d to bid fair for an Increaſe of Iſſue, 


which 


Degree in both Breaſts, that, to convince the Unbe- 


I beg Leave to ſubſcribe with Gratitude and Ref 
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which till then ſhe knew not how to nouriſh or pro- 
vide for. Accordingly, at the End of two Years, ſhe 
brought forth another Child; whereupon the Grand- 


| ſhe has done theſe laſt two Years, and ſtill continues to 
do. And this Infant, in my Preſence, took the Nip- 
ple with as much Eagerneſs, and ſeeming Delight, as I 
ever perceived in a Child of two Years old; and at it 
plainly perform'd the Actions of Suction and Degluti- 
tion. The two Children, both Girls, are, as to Con- 
ſtitution, ſuch as I could wiſh to the deareſt Friend; 
plump and firm in Fleſn; in Complexion cleanly, fair 
and healthy, and in Temper brisk and ſprightly; con- 
 -idering the Lowneſs of their Condition and Education, 
and the mean Diet of the Nurſe. | $823 
When this good Woman came to Town, which 
was near two Years ſince, her Milk abounded to that 


lieving, ſhe would frequently ſpout it above a Yard 
from her: A Particular which, among others, the good 
Man and Woman of the Houſe, and others of the 
Neighbourhood, likewiſe aſſuted me of. Now her 
left Breaſt is run dry, and ſhe has no great Quantity in 
the Right: But what there is, is as good Milk as one 
may deſire in a Nurſe. W 
The poor Woman ſeems perfectly honeſt and art- 
leſs, and even inclines ſtrongly to Dotage. She very 
religiouſly throws the Whole upon a Miracle. 


- 


% 


both in a ſupreme Degree, Honoured SIR, 


3 


25 London, Jan. 8. ſo Tour moſt obliged | 
- 2733. St. Fol. and obedient Servant, 


Thomas Stack. 


mother wean'd the firſt, and ſuckled the latter; which 
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I. 4 Letter from the Rev Mr. John Clayton, 
| 1 Dean of Kildare in Ireland) 0 
Dir. Grew, in Anſwer to ſeveral Queries 
relating to Virginia, ſent to him by that learn- 
ed Gentleman, A. D. 1687. X communicated 
'by the Right Reverend Father in God Ro- 
bert Lord Biſhop of Corke, to John Earl of 
Egmont, F. R. S. "Ea 


Have obſerved many groſs Miſtakes in Peo- 
- ples Notions of Virginia, when diſcourſing 

of the Natives, which have riſen from the 
want of making a Diſtinction in their Expreſſions, 
when they ſpeak of the Engliſb or Mhites, born there, 
and ſo called Natives; andthe Aborigines of the Coun- 
try. Pleaſe therefore to take Notice, that when I ſpeak 
of the Natives in general, I mean only the Indians. 
As therefore to your firſt Query: Their Miochiſt, 
that is, their Prieſt, is generally their Phyſician; and is a 
Perſon of the greateſt Honour and Eſteem among them, 
next to the King, or to their great War- Captain. 

2. Nature is their great Apothecary, each Phyſi- 
cian furniſhing himſelf, according to his Skill, with 
Herbs, or the Leaves, Fruit, Roots, or Barks of Trees ; 
of which he ſometimes makes uſe of the Juice, and by 
ſometimes reduces them into Powder, or perhaps 


© * - 


makes a Decoction thereof. EY 
3. Though every one, according to his Skill, is a 
ſort of Doctor, (as many Women are in England) 


This may ſerve as a Sequel to the Accounts of Virginia formerly 


Liven by Mr, Clayton. See theſe Tranſactions, N' 201. 205, 206. 210. 
T yet 
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yet their Prieſt is pecularly ſtyled their Phyſician, to 
be conſulted upon greater Emergencies. - The Rules 
of the Deſcent hereof, as to Families, I do not know; 
for they are a ſullen cloſe People, and. will anfwer 
very few Queſtions. | 5 

4. They reward their Phyfician with no certain 

Fees, but according as they bargain for Wampau- 
peake Skins, or the like. If it be to an Enghiſoman 
they are ſent for, they will agree for a Match-coat, 
a Gallon or two of Rum, or ſo- forth, according 
to the Nature of the Cure. Sometimes the Prieſt 
will ſell his Remedy; for ſome of them have told 
me, that they have bought the Root which cures the 
Bite of the Rattle-ſnake from their Wiochiſt. 

5. Their King allows no Salary, that ever I heard 
of ; but every one that in any Nature can ſerye his 
Prince, is ready to do it, and to do it gratis. 

6. They have no Conſultations, their Practice be- 
ing merely empirical. They know little of the Na- 
ture or Reaſon of Things. Ask them any Queſtion 
about the Operation of a Remedy, and, if in good 
Humour, perhaps they will reply, It cures; other- 
wiſe, they will ſhrug their Shoulders, and you may 
ask forty Queſtions, and not know whether they 
underſtand either the Thing, or what it is that you 
. = ga 

7. They pay a certain Deference of Honour to their 
Prieſt or Mioc hiſt, whoſe Perſon they hold ſacred; 
but Laws they have none (as far as I could ever 
learn) that binds them thereto : In general, the Will 
of their Prince ſtands for Reaſon and Law. 

8. The Means whereby they convey their Art to 
Poſterity, 1 take to be this: They lodge in their 

| ' Wauchifan 
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Miochiſan Houſes, i. e. their Temples, certain kinds 
of Reliques, ſuch as Mens Skulls, ſome certain 
Grains or Pulſe, and ſeveral Hetbs, which are dedi- 
cated to their Gods; viz. The Skulls in Memory 
of their Fights and Conqueſts; the Pulſe by way 
of Thank-offering for their Proviſions; and the 
Herbs upon the ſame Account, for ſome ſpecial Cure 
performed thereby. For when any one is cured by 
any Herb, he brings Part thereof, and offers it to his 
God; whereby the Remembrance of this Herb and 
its Virtue is not only preſerved, but the Pricſt alſo 
becomes beſt inſtructed thereby, and knowing in the 
Art of Medicine: For otherwiſe, they arc mighty 
relerved of their Knowledge, even among them- 
ſelves. Whether the Prieſt takes certain Perſons to 
inſtru&, or reaches only his .own-Children, I know 
not. Often when they .are abroad hunting in the 
Woods, and fall ſick, or come by any Hurt, they 
then ate forced to make uſe of any Herbs which are 
neareſt at Hand, which they are not timorous in ven- 
turing upon, though they know not the Virtue or 
Qualities thereof. And thus, by making many Trials 
and Experiments, they find out the Virtues of Herbs; 
and by uſing ſimple Remedies, they certainly know 
what it is that effects the Cure. 

9. They are generally moſt famed for curing of 
Wounds, and have indeed various very good Wound- 
herbs, as an Herb commonly called Indian- weed, 
which perhaps may be referred to the Valerians, and 
be ſaid to be Platani foliis. They uſe alſo the Gna- 
Falium Americanum, commonly called there I hite 
Plant ain. As to our Plantain, or the Heptapleuron, 
they call it the Enghſbmar's-foot, and have a Tra- 
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dition, that it will only grow where they have trod- 
den, and was never known before the Engliſh came 
into this Country. The moſt famous old Phyſician 
among the Apomatick Indians, as I was informed 
by a Perſon of a very good Underſtanding, uſed: 
moſily an Herb which he ſhewed me, whoſe Leaf is 
much like Self heal in Winter. I obſerved it was 
red underneath, and would at length appear tinged 
on the upper Side alſo: It makes a good Salve, only 
it fills a Wound too faſt with Fleſh. I took a 
Draught of this Herb, along with ſome others,' which 
I have left in the North of England. The great Suc- 
ceſs they have in curing Wounds and Sores, I appre- 
hend moſtly to proceed from their Manner of dreſ- 
ſing them: For they fuſt cleanſe them, by Sucking, 
which, though a very naſty, is, no doubt, the moſt 
effectual and beſt way imaginable; then they take 
the biting Perſicary, and chew it in their Mouths, 

and thence ſquirt the Juice thereof into the Wound, 
which they will do as if it were out of a Syringe. 
Then they apply their Salve-herbs, either bruiſed or 
beaten into a Salve with Greaſe, binding it on with 
Bark and Silk-graſs. Colonel Spencer, the preſent 
Secretary of State of Virginia, told me of a very 
ſtrange and extraordinary Cure performed by an In- 
dian, on one of his Negroes. The Negro was a 
very good Servant, wherefore his Maſter had valued 
him much; but by Degrees he grew dim- ſighted, and 
was troubled with terrible Pains in his Eyes, ſo that 
with one he could ſee but a little, and none at all 
with the other; and as the Pain ſtill increaſed, the 
Colonel was greatly apprehenſive, leſt his Negro 
would be quite blind. Several Surgeons were 2 


for, 
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for, who had tried to cure him, but in vain z when 
an Indian, coming to the Houſe, ſaid he would cure 
him; they told Mr. Secretary thereof, who ſent for 


the Indian, and agreed with him for two Quarts of 
Rum. The Indian told him, that he could ſave one 
Eye, but that the Negro would be. blind of the other. 
The next Morning the Indian went a hunting into 
the Woods for his Herbs, and returned with them 
about Noon, which he bruiſed, putting thereto a 
little Water; and having preſſed forth ſome of the 
2 he dropped ſome thereof into the Eye which 

e ſaid would be blind, and laid the Herbs thereon, 
which he would have bound faſt with Bark; but 
the Colonel called-for ſome Linen Rags, and had it 
bound up therewith. He then intimated to the Co- 
lonel; that ſhortiy after Sun- ſet the Negro would be 
mad, if his Medicine took Effect, but would come 
to himſelf, again before Morning; wherefore ſtrict 
Orders were given, that he ſhould be well attended, 
and that nothing ſhould be altered, let what would 
happen. All things therefore being accordingly 
done as the Indian 1 ditected, every thing ſuc- 
ceeded likewiſe as the Indian had foretold. Then, 
about 11 O Clock the next Day, the Binding deing 


removed, and the Herbs taken off from the Eye, the 


Indian bid the Negro hold down his Head, which 
when he had done, out- dropped the Cryſtaline and 
aquedus Humours. The Indian afterwards bound it 
up again, and by Degrees the Negro was freed from 
his Pain, and had perfect Sight with the other Eye. 
What the Herbs were, the Colonel could never learn 
from him, — * ac 1 whatever he 
would demand. f | 


10. The 
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10. The Diſlempets amongſt the Euguſb Natines 
(for I cannot ge ſo particular an Account of the 
Diſtempers malt predominant among the Indians) 
are, Scorbuticul: Dropſies,, Caohexies, Lethargies, 
Seaſonings, which! ard an intermitting Fever, or rather 
a cominucd}Fever with quotidian Raroxyſms. Theſd 
are now rarr ly fharp, but ſhew themſelves in a lin- 
gering Sickneſs. Ihe 'Griping of the Guts moſtly 
dry, and when he Tarmina Yentris ceaſe, they gene- 
rally ſhamt into the Limbs, and fix there, in a: ter- 
rible ſort of Gout, taking away the Uſe of tht 
Limbs. Thus they will pine away to Skin and Bone, 
ſo that their Joints: will feem diſlocated, and theit 
Hands utterly crippled. Sore Throats, which the laſt 
Year were very frequent, and deemed infectious, run- 
ning generally through whole Families, and; unleſs 
early ed, became a eancerous Humour, and 
had Effects like the French-pox. [Likewiſe Pams 
in the Limbs; which I apprehend to have proceeded 
partly from the ſame Humour floating up and down 
the Body. Theſe Pains ate very exquiſite, moſtly 
noſturnal; for while they walk, if they have the 
Uſe of their Limbs, they feel the leaſt Pain. The 
Oil of a Fifh called a Drum, was found very effectual 
to cure thefe Pains, and reſtore the Limbs. I was 
Eye- witneſs when a very worthy Gentlewoman, who 
had loft the Uſe of her Limbs, was intirely recover d 
by the Uſe of this Medicine: For her Feet being 
anointed with this Oil, the Pains flew into her Head; 
her Head thereupon being anointed, the Pain de- 
ſcended again; then anointing both Head and Feet, 
ſhe was recover'd. There are three ſotts of Oils in 
that Country, whoſe Virtues, if fully proved, might 
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not perhaps be found deſpicable : The Oil of Drums, 
the Oil of Rattle-ſnakes, and the Oil of. Turkey 
Buſtards. The Oil of Safſafras-leaves may be de- 
ſervedly confider'd too, fot they will almoſt intirely 
diſſolve into an Oil. But to return: There is an- 
other ſort of Diſtempet, which I judge, to be the 
Lepra Grecorum. And it may perhaps be, no bad 
Conjecture, that this chicfly proceeds from their feed- 


ing ſo much as they do, on a delicate luſcious ſort of 


Pork. Among the Indians they have a Diſtemper 
which they call the 7@ws, which is nearly related to 
the French- pax 


z Which they are ſaid to cure with 
an Herb that fluxes them: But this I have only by 
Hear-ſay. - 33 © 
ri. The Indians mind neither the Pulſe nor Urine, 
only judge by the common - moſt remarkable Sym- 
ptoms3 and ſome pretend to form a Judgment from 
the Countenance, and are ſond of being thought 


12. Inever could find, that they pradtiſed the lerting 


of Blind. They purge much wich ſeveral forts of 
Roots of tfreir own Country Gtowth, and vomit: fre- 
quently with variohs Herbst They ſweat boldly. and 


excefltyely, and after a: vety ſtrange manner: For 


they have their Sweating-ſtoves always upon the 
Bank of ſome River; whence they ruſh forth in the 
Height of their Sweat, and. fun into the River) where 
they with and bathe: themſelves very plentifally. 
They ute uo ' BB3/teraug-plaifttrs,: but are exquisite as 
Cupping. As the Ea/t-Hridians ute Moxa, fo theſe 
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burn with Pank, which is the inward'Part of the 
Excroſcencc. or Exubcrance of an Oat. When they 
deſign to give a Purge, they make uſe of the follows 
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ing Herbs: Poake-root; i. e. Solanum bactiferum, 2 
ſtrong Purge, and by moſt deemed. Poiſon. The - 
Roots of Tythimal, of which I have obſerved two 
ſorts; the one Flore minimo herbaceo, the other 
Flore allo. The Flower of this laſt is ſmall, but 
large in Compariſon with the other: They are re- 
pentes, and grow in old manured Grounds.- They 
chiefly make uſe of the latter of theſe, and it is a 
moſt excellent Purge, though it ſometimes vomits : 
It is a quick, but moderate Worker enough; and has 
this Peculiarity, that it opens the Body in the Grzpes, 
when other much violenter Purgatives will not.move 
it. There is another Herb, which they call the In- 
dian Purge : This Plant has ſeveral woody Stalks 
growing near three Feet tall, and, as I remember, 
perfoliat : It bears yellow Berries round about the 
oints: They only make uſe of the Root of this 
lant. They uſe alſo the ſmall Fleur de Lis, whoſe 
Virtues, I believe, are not yet half known, for it 
has ſome extraordinary Qualities : It does not grow 
above a Hand high, flowers in March, and is. very 
fragrant. They uſe alſo ſome ſort of the 4 m's; 
particularly that which I think Gerard calls Vince- 
toxicum Americanum; for there are ſeveral ſorts of 
 Apocynumi's, I think 13 or 14, but they are not all 
purgative : For having got ſome of the Root from 
an Indian, which he aſſured me was the Natile- 
ſuale- root, I thought the Root of an Apocynum 
(which may well be diſtinguiſhed by that of Noſæ 
Marie foliis) was very like it, both in Shape and 
Taſte, conſidering the one dried, and the other freſh : 
Wherefore I got ſome Quantity thereof, and | 
ing it in my Pocket, I ventured to cat thereof, ns 
4 | y 


- 


— 


Lt 

by little, till I believe I have taken à Drachm at a 
time, to obſerve if it had any peculiar Operation on 
the: Body; but could never find, that it had. 
14-1 They have likewi(e cſeveral {forts of Herbs, where- 
With they, aumit i one of: which is 4 little ſort of 
- $qgwiHs-; They like wiſe take the Leaves: of a certain 
curious odoriferous Shrub, that grows in the Swamps, 
Which I take to be the /zſſer Saſſafras; they bruiſe 
„them in Water, and then expreſs the Juice, which 
they drink warm. The Iadlan Jaterpretet, who taught 
they found it va very: ſovereign Remedy. It is as 
odoriferous as any Shrub I ever ſmelt at in my Life: 
Whoever has once taken Notice of the Smell, can- 
not. forget it, or ;he:; deceived therein afterwards, 
having ſomething peculiar in it. The Name which 
the Indian gave me heteof was Mi ſochic, which ſince 
1 underſtand is the general Word for Phyſic. 
13. The reſt of their Materia Medica conſiſts of 
Herbs, of which they have great Plenty, and ſeldom 
. preſcribe any thing elſe. I have collected above 300 
ſeveral ſorts, that were: no Eurapean Plants; but I 
ſhall only mention thoſe at preſent, whoſe Virtues 1 
take to be moſt remarkable. And firſt, the Saſ/a- 
fras-tree, whoſe; Root is well enough known. It 
ſhoots forth its Bloſſoms in March, which arc yellow, 
and grow in little Bunches like Grape-flowers, and 
which, when gathered and picked from the husky 
Bud, make a curious Preſerve. Moſt Saſſafras- trees 
bloſſom, few bear Berries, but thoſe that do are ge- 
nerally very thick: They are ſhaped much like thoſe 
of Dulcamara, but are black of Colour, and very 
aromatic; I take 0 2007 conhderable. Virtues. 

_ The 
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The Cums tree, which I reſer to the Speeies of Plane- 
trees, and diftinguifh 'it by its Fig-like Leaf, only 
more ſharply dented. Its Leaf Imells much Uke a 
Lemon. Their Practice is to beat the Tree, and then 
pill off the Bark, and ſo ſcrape the Gum, which has 
Virtues like Turpentine, or gp more aſtringent 
and drying. This they uſually mix with their com- 
mon Turpentine, which is 
like, than the Venice or Chios Turpentine. 
whether better or no? The further Method 
paring this Medicine, as I am told, is this: They 
expoſe it to the Sun on Paper, whete at firſt it rather 
ſeems to melt, but it will aſterwards grow hard ; they 
then beat it to a Powder, and adminifter it. They 
uſe much the young Buds of the Populus, fue: Te 1 
lippe arbor, a vaſt large Tree, extraor inary Tpacious, 
bearing Flowers — April, much like Tulips; its 
Leaves are large, ſmooth, and well-ſhaped, which, 
together with the Flowers, render the Tree exceed- 
ing beautiful to behold. It bears its Seed coniferous, 
= is an excellent Opener of Obſtruftions. The 
Sorrel-tree bears a Leaf ſomething like a Laurel, in 
Taſte much reſembling Lußula. They uſe it in Fe- 
vers, and, as I am informed, with — Succeſs. 
This Tree grows plentifully on the South-ſide of 
James River in Virginia; I cannot ay I ever found 
it to the Northward. The — vhoſe 
Wood they calcine, and make into Charcoal, which 
they beat to a Powder, then mix it with Greaſe, and 
make an Ointment thereof, with which they anoint 
the Body, and foment it very much, whereby they 
cure the Dropfy s for it opens the Pores to that De- 
gree, that the Water runs down their Legs. Among 
their 
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iter and more Butter- ; 
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their Herbsz 1 have had ſeveral Sorts; « 


or-near that- 
Namber, ſhewed mo as great Seerets, for tlie Rattle” 


ſnake-roor, or r of Kae which is 
for curing the Bite of the Ra##/e-ſnake : But I have 
no Reaſon to believe, that any of them are able to 
effect ithe Cure» One Gentleman ſhewed mie à cer - 
tain Root, whieh was a Silex; and aſſured me, that 
that Was certainly the Ratile-ſnalecroot. And afrer-" 
wards, wem 1 ſiewed Mr. Secretary Spenrer the 
ſame Root, he ſaid that \ certain Indians had given 
him of the fame" Root for the Narren rot, 
and mat he hat eme Quantity 10 fend for Englus 
but this Noot ib by no means the ſame with that 
which I have mentioned before, in AÆnſwer to Quære 
12. which I Aid-waslike the Root of an Apocymum, 
which 1- my{dF! obtained from am Iain, who 
ſcemed to prize: highly, having: ſewed | carefully l 
up in Leather, on the Inſide i i Belt. "Others 
have — D Cyfantbrmm ferwacers follis for 
it; others ne, 1 foltzs. Again; 
general R in fur of the Hſarum Cycla- 
ie, v many therefore particularly call 
Nasr 1 These are ſtrange Stories told in 
— am Heib called Ditramy, which however 
is not of the Dittam kind, but is only a Mountain 
Calaminth. This, they fay, will not only cure the 
Bite of a Nauttle-ſuanle, but that the Smell thereof 
will kill the Snalr. But however, * I have ſome 
Reaſon to believe, that this Herb will not cute 
the Bie, nor that the Smell thereof will kill the 


el Ourioſes, Vol. IE p. 352. 
U 2 Snake ; 
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an N of mak ing an: — thereof” 
upon a Dog which, was bitten 'by-a-Rattle-faake, to 

vegglentifallx of tha, nice of his Dit- 

1 e they; called dz, hut abe Bag died neverthe- 
leſs 2 ay. PER ali And MON eme, one of 
the en of State KI ni old mne, ichæt be- 
ing id Company with\angther Gentleman, he. had 
n Opportunity of making the following Experi- 
* ; for ſceing.4 Rattlerſnate ini hex Coil: they 
went and 72 a ench, ofo;yh 4 ond didit 
to the N & e erritcleemeditop offend her, 
wheteupon ſhe turned. ay her Head, which, they. 
ill 8 0 ith: ar Dit any ; then the d nabe fled, 


ang hey, ng her dhe wh laſt ſuet chedi bet-/ 
fel, ORE cb gth,- — benin e, dead. Then 
they, 2 don Ihe Head, and wet inte 


a ne d the any to.rcfreſh thæmſelves; for: they 
were tired with kipping about aſtet the Snake: : When 
they had ſtaid gear Half an ee retuened to — 
their l 50 Fs cad Spaky 3; hut, behold che h 
Was fled 3.10. That then then judged, that he ad 


only N herſelf out begapſcdhcthbad been tired 
with their Purſuit. I. look upon it probable there- 


fore, that ſome Accident of the like kind may have 
firſt, iven Origin to this Story; the Perſon who had 
tire ;the Snake nos having: regularly. waited fot the 
Ehent, ut perhaps, to ſecure the Conqueſt, may have 

given the: Snake. a Stroke with: a: Switch upon the 
Back (Which would have killed the 1 without 


the Dittam) . But yet nevertheleſs, this Plant is of 
more than ordinary V, and might not unprofit- 


10 . ably 
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ably be uſed by our Phyſicians. It may be referred 
to he Claſs of the. Calamintha montana, pulegii 
odore, which has been transferred from thence into 
England, and I think is now renn but is 
hotter, and more ſudoriſic. 
IL will now mention to you an Herb, thow gh un- 
known, yet worthy to be fetched from Vie irginia, 
yielded the Country nothing elſe: It is the Herb 
called there Angelica, but which I take to be. Liba- 
notis vera latifolia Dodonei. It grows generally on 
a rich ſandy Ground, : on a declining Brow, that faces 
the riſing Sun; the Root Thoots deep into the Earth, 
ſometimes near three Feet, very tender, and eaſily 
broken, of a white or rather Cream- like Colour; and 
being lacteſcent, yields a little Milk, thick and yel- 
low as Cream; a very early Plant. It ſeldom flowers 
or ſeeds under five Vears Growth; for: I have fully 
and diſſinctiy obſerved that Number of Years in the 
ſeveral Sorts of this Plant, by the Growth of thoſe 
not come to Maturity to bear Seed; and it is ob- 
ſervable, that thoſe which do not ſeed; have rarely 
more than one Branch, which divides when it ſpreads, 
and ſubdivides itſelf ffill into Three. The Leaf is much 
like our wild Angelica, only thinner, and more the 
Colour of a Willow green. Thoſe that ſeed, have 
a ſiſtulous Stalk about the Thickneſs of Dill, a white 
umbelliferous Plant; the Seeds are much like Ange- 
lica: ſeed; but from the Fragrancy- of the Root, and 
its being peculiarly bearded, I undoubredly ſtyle it a 
Libandtis. it ſtops the Flux, and cures it to a Won- 
der. Again; it often looſens and purges the Bodies: 
of thoſe that are bound, and have the Gripes, eſpe- 


. if it proceeds from Cold; and prevents many 
unhappy. 


1 61 
unhappy. Diſtempers. I. have Reaſon to ſpeak well 
of it; for-it-is to-it, under: Go, that I attribute the 


faving. of my own Life, I haue known: it give 14 
or 15 Stools, whereas it will not move a: Child in 
Health. I take it to be the moſt ſovereign Remedy. 
the. World eyer knew in the Griping of the Guts, 

and. admirable. againſt; Vapours. It is ſudorific; and! 
very aromatic, and will not be-concealed ; for wheres: 
ever it is mixed, it will have the predominant: Scent. 
by the Name of Augalicu : But ſhewing 4 Piꝭce of 
the Root 10 a: gest ſman; to ſee wherhes he 
knew. it, and could tell me where it grew;. ho ſcemod 
ſurpriſed to ſee! me have thareof; and told me; thlat 
Ny t an Iudian once for ſome Weeks with him, 
becauſe he was an excellent Woodſman, and going a 
hunting, (i. e.) ſhooting, they came where ſome of 
this Rock grew: The [zdiax; rcjoicing, gather d ſome: 
of it, but was very careful to cut of th the Top of the 
Root, and replant it: He then asked him, Why he was 
ſo careful? Whereunto the Indian r eplicd, It was a 
very choice: Plant, and very ſcarce; * fome-- 
times trayclled 100 or 200:Miles without finding any: 
of it. He then asked him, What Uſe it was ofÞ 2. 
which the IJudian anſwered, Vou ſhall ſee: b 
After ſame time, they ſpied four Deer at a Diſtance; 
then the Indian, contrary to his uſual Cuſtom, went 
to Windward of them, and ſitting down upon an old 
Trunk of a Tree, began to rub the Noot betwixt his. 
Hands; at which the Deer toſſed up their Heads and 
ſnuffing with their Noſes, they fed towards the Place 
where the Iuian ſat, till they came within eaſy Shot 
of him; Whereupon he 6 and killed -a 

; large 


/ 


1571 

lurge Buck. The Truth ef this Story I no further 
Alert, chan that Las told it by a Perſon of ſeeming 
Seriouſneſs, who had no Indueement to tell -a Lye, 


or impoſe upon me: Zut I have often taken Notice, 


that the Tudant ſmell generally Rrong of this Herb. 


And T have fince learned from others, that the In- 
dans call it the Hm root, which makes me 
more inelinable to give Credence to this Story. An- 
other Gentleman, à white 'Native of that Country, 
vhen I once pulled a Piece of the Root out of my 
Pocket to bite thereof, {for I frequently carried ſome 
of it about me) asked me, If I loved Fiſhing ? I re- 
quired, Wherefore he asked me that Queſtion ? Be- 
cauſe, 'faid he, you have gotten ſome of the F;iſhinp- 


rovt. The 'Fibing-root ! replied 1; pray why do you 
give ĩt that Name? Becauſe, ſaid he, when we were 
get ſome of it to lay with our Baits 
to invite the Fiſh to bite. This I can ſay of my own: 


Boys, we uſed to get 


Knowledge, that having one Day got ſome Quantity 


the ſtrong Scent, as I went home, palpably put me 


the Cauſe thereof, only the precedent Relations made 


me reflect thereon. There is another Root of the 


Species of Hyacintbs, the Leaves: whereof are graſs- 
like, but ſmooth and ſtiff, of a willow. green Co- 
jour, and ſpread like a Star 
the Middle ſhoots a tall long 


of the Root, and like wiſe of the Branches, to diſtil, 


into a breathing Sweat. In the Night I was waked 
dy a Rat, which ran over my Face, whereas I never 
at. any other time had the like happen to me; but 
will not ibe poſitive. to conclude, that this Root Was 


n the Ground; from 
ruſh- like Stem, without 


Leaves, near two Feet high; on one Side grow little 


white Bell- flowers one above another: The Root is. 
black. 


— y—— — — — — 31 2 — 


— —— — —— — — 


[158 ] 


black outwardly, but brown within. It is bitter, and 
I take it to have much the ſame; Virtues as Littie 
Centaury. Some call it Agwe-graſs, others, Ague- 
rast, others Star-grafs. | I have likewiſe beęn told 


1 


by ſeveral, of a Root which the Indians cure Bmiſes 
wonderfully with; but I apprehend. it is the ſame 
Root with which the Indian cured the Negros Eye 
afore- mentioned; for it operates much after the ſame 
manner, according to their Relation, making the 
Patients mad for ſome Hours, if they be recaverable. 
It is not to be applied where the Skin is broken. 
They uſe it thus: They chaw ſome of the Root in 
their Mouths, and then ſquirt it forth on the bruiſed 
Part, fomenting it well with their Hands; then they 
give a little to the Perſon bruiſed to cha, who muſt 
ſwallow the Juice, but ſpit forth the Root again, 
which they bind on the Part aggricved. If the Rela- 
tions I have had of Cures performed thereby, be abſo- 
Jutely true, the World has not yet diſcovered a more 
wonderful Remedy. I had it deſcribed to me by 
Colonel Smith, of the Iſle of Wight County, to be 
like Langue de Beuf, with a yellow Flower, and 
rough hoary Leaf, the Root yellowiſh, and taſted 
ſomething ſweetiſh like Liquorice. There are ſeveral 
others I might name, whoſe Virtues are by no means 
deſpicable; ſuch as the Chryſant hamum platani fu- 
liis, whoſe Root is very uſeful in old. Pains, the 
Iciatica and Gout. lt is a large Herb, grows betwixt 
five and ſix Feet tall. There are likewiſe many 
others, which bear ſome Analogy to the European 
Plants, ſuch as So/omor's-ſeal, Wood: ſage, much better, 
I think, than the Exg/:ſh; which the Indians uſc 
much for Infuſions, and which they take as we do Die 

1 N dr in ©. 
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drink: Lib Crus red, white, and yellow, &e. 
However, I never could Land above 12 or 14 Plants, 
which were Natives of that Country, that agreed 
perfectiy with an: of dur aroßean Plants, but what 
bad forme notable Differbncesz ii diey were not rather 
to be teckoned adiftin& Genus. I es UL 

: I 3; There ngo Traditions of their having an Art 
to = Darts; but I could never find any 
folid Grounds for that Report. L have obſerved, that 
in thoſe Countries, upon an ilb Habit of Body, the 
leaſt Scratch is:datigerous; aàndathat; for all the Care 
that can be taken to preuerit it it often turns into 
a very deſperate ulcerdus Sore. Some Herbs there 
are of an analogous Nature with Hemlock, whereof, 
I think, they know nothing further, than that they 
are to avoid them}, hut any Herbs, Where with they 
poiſon cheir Darts, I never could hear ſpecified. And 
as: Perſons engaged in long Marches are liable to 
many Accidents, which may contribute to an ill 
State of Health, when a.flight Wound in Battle has 
then proved i martal;i1this I apprchend to have been 
the Cauſe; why: the Phyſician. has rather choſen to 
attribute thed Death of his Patient to the Poiſon of 
che Dart, than the want of Skill in himſelf. CIO 
14. As to their Morals, they are ſimple and cre- 
dulous, rather honeſt than-otherwiſe, and unpractiſed 
in theo. Errupean Art of Lying and Diſſimulation; 
but as to: the brutal. Paſſions, they are ſottiſh and ſen- 
ſual as the Beaſis of the Field. 

15. They are almoſt always either eating or Aang 
— unleſs when they go a hunting: At all Hours 
of the Night, whenever "they awake, they go. to the 
1Hoiniuge pr; that is, Maze dięſſed in a manner like 

74. X our 


our pifled Wheat; — — of Veniſon bar. 
— that is, wrapped: up in IEP and roaſted 


in the Embers. 
16. They drink, I:think;: bitte beſides A 


nab, that is, fair Water, unleſs. When 


they. can get 
Spirits, ſuch as Rum, from the Engliſh, which they 
will always drink to Exceſs, if they can poiſibly get 


them; but do not much care for them, unleſs they 
can have enough 20 make them drunk; and I have 
heard it faid, that they wonder much at the Zong liſh 
for. purchaſing Wine ab: dear a Rate; when Num 
is much cheaper, and will make them ſooner drunk. 
17. They uſe Tobarro much, which they ſmoak in 
ſhort Pipes of their own making, having excellent 
Clay, which I tried alittle. before I came for England, 
making Crucibles thercof, which I could not diſcern 
were inferior to the German. They make alſo neat 
Pots of the ſame Clay, which will endure the Fire 
far any common Uſes. 
18. They. have no Opjans, qhough in ſome old 
Fields upon Lor Rauer, I found Poppies perhaps of 
no deſpicable tins. ; 1 haue been told, mat in 
Fevers, and when their Sick cannot ſleep; they apply 
the Flowers of Ftramonium to the Temples; which 
has an Effect like Laudauum. I have had aflented 
by many, that when the Soldiers were ſent over to 
quell the Inſurrection of Bacon, r. they being at 
Fames-town, ſevetal of them went to gather qa Sallad 
in the Fields, and lighting in great Quantities on an 
Herb called James-toum- weed, they gathered it; and 
by eating thereof in plenty, were rendered apiſn and 
fooliſh, as if they had been drunk, or were become 
n. Dr. Lee | * aſſured me, that the ſame 
Ac- 
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Accident happened onct in his own Family; bur that: 
after a Night or two's Sleep, they recovered. 
19 Their Sports are Dancing, their Games are play- | 
ing with Straws, which as I am not perfectly acquainted 
with, I find it hard to deſcribe; — — only 
tell you how it appears to a Looker-on: They take 
a certain Number of Straws, and ſpread — in 
their Hands, holding them as if they were Cards; 
then they cloſe them, and ſpread them again, and 
turn them very faddenly, and ſeem very dextrous 
thereat. Their Exerciſe is Hunting, that is, Shoot- 
ing with a Gun or with Bow and Arrow, wherein 
they excel. Their Women work, plant the Corn, 
and weave Baskets or Mats. 
20. Several have been very old; I cannot ſay, that 


herein there is any remarkable Difference between 


them and the Engliſh Natives. If the Engliſh live 


paſt 3 3, they —2 live to a S Age; but many 
die between 30 and 33. 
21. 1 have been told, that one of their famous 
Miochiſts propheſicd, that bearded Men (for the 
American —— no Beards) ſhould come and 
take away their County, and that there ſhould none 
of the original Indians be left within a certain Num- 
ber of I I think it was an Hundred and Fifty. 
This is very certain, that the Indian Inhabitants of 
Virginia axe now very inconſiderable as to their 
Numbers: and ſeem inſenſibly to decay, though they = 
live under the Engliſb Protection, and have no Vio- 
tence offered them. - They are undoubtedly no great 
Breeders. 3; 
22. Though they are ſlaegiſh by Nature, and low 
a 1 . their er of Expreſſion ſeems 
ve⸗ 


[U 16a=2 J! 
vehement and emphatical, and always attended with 


ſtrong Geſticulations. They ate generally well pro- 
portioned, and for the moſt part are rather taller 


than the Engliſh. - They have all either a very dark- 


brown Hair, chat _— well be "EEE black, or a Jet- 
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II. An Ex criment; to \ prove, that Water, when 
. eg by Fire, is inſiuiteſy more elaſtic 
than Air in the (ame Cireumſtances; by the 
late Rex? John Clayton, Dean of Kildare in 
Ireland. ee by "oy 4 Hand 


as "the Nane 8. 
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I K 7 Hema obe hacks heard of -4 new 
Digeſter, which I contrived, had a Defire 
to ſee it, and ſome Experiments made therein. I 
had a ſmall one, which 1 deſigned only for an inward 
Cylinder; this I could eaſily put in n Pocket: Where- 
fore, going to pay him a Mie at Elton in Hunting- 
donſhire, I took it along withime and having ſoftened 
a Bone therein in a very ſhort Space, he was deſirous 
to know the ſhorteſt Time it was poſlible to ſoften 
a Bone in: I told him, I thought I could · ſoften the 
Marrow-bone of an Ox in a very few Minutes: but 
that that Veſſel was very weak, and I:. feared would 
not endute the Preſſure of ſo violent a Heat; yet 
ſceming deſirous to have the Experiment tried, I faid 
] was ready to venture my Veſſel: Then having fixed 
all things right, and included about a Pint of Water, 
and, 


i 
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and, 1 belicve, about Fij of a Marrow. bone, we 


placed the Veſſel horizontally betwixt the Bars of the 
iron Grate into the Fire about half way; and in three 
Minutes time I found it raiſed to a great Heat; 
whereupon I had a mind to have taken it out of the 
Fire, leſt it ſhould have burſt; telling Sir Thomas 
of the Danger that I apprehended : For 1 remember d, 
that the Screws of a Digeſter, made after Mr. Pa- 
pine s Method, giving way, the Head flew one way 
and the Screws and Irons another, with ſuch Vio- 
lence, that the Head, having hit againſt a Brick, cut 
a Piece clearly out of it; which was one Reaſon 
and Motive to my contriving a Digeſter this way, that 
the Screws cannot poſſibly ſtart, but that the Veſſel 
would ſooner break in any other Part: But in this 
(I added) I thought the Bottom would firſt burſt, it 
being only ſoldered in. -Scarce had I done ſpeaking, 
and Sir Thomas thereupon moved his Chair to avoid 
Danger; but ſeeing the Heat become more raging, I 
- ſtepp'd: to the Side-table for the Iron wherewith I 
managed the Digeſter, in order to take it out of the 
Fire, — on a ſudden, it burſt as if a Muſquet had 
gone off. A Maid that was gone a milking, heard 
it at a conſiderable Diſtance; the Servants ſaid it 
ſhook the Houſe. As I had foretold, the Bottom of 
the Veſſel, that was in the Fire, gave way; the Blaſt of 
the expanded Water blew all the Coals out of the 
Fire all over the Room; for the Back of the Fire- 
range was made juſt like an Oven, ſo that circulating 
therein, it brought forth all the Coals at the Mouth 
thereof. All the Veſſel together flew in a direct Line 
. the Room, and hitting the Leaf on a Table 
made 
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made of an inch Oak plank, broke it all in Pieces; 
and reboundcd half way of the Room back again. 
What ſurpriſed me in this Event was, that the Noiſe 
it made at its hurſting was by no means like the; ſuc- 
ceſſive evaporating of an Aglipile, but like the- 
firing off of Gunpowder. Nor could I perceive any- 
where in the Room the leaſt Sign of Water, though 1 
looked carefully for it, and, as I ſaid before, } had 
put a Pint into the Digeſter, ſave only that the Fire 

Was quite extinguiſhed, and every Coal belonging to 
it wi black in an IH .d 
But to confirm the Elaſticity of Water, or to ſhew, 
at leaſt, that there is a much ſtronger claſtic Force in 
Water and Air, when jointly included in a Veſſel, 
than when Air alone is incloſed therein, I made the 
following Experiment: I took two 3 vj Phials, into 
the one I put about Fv of Water, or better, and 
ſo corked it as well as I poſſibly could; the other 
I corked in the ſame Manner, without putting any 
thing into it. I incloſed them both in my new Di- 
geſter, Four-fifths being filled with Water; when the 
Heat was raiſed to about Five-ſeconds, I heard 4 
conſiderable Exploſion, and a jingling of Glafs within 
the Veſſel, and ſhortly after another Exploſion, but 
not ſo loud as the former; whence I concluded, that 
both the Phials were broken. I then let the Digeſter 
cool leiſurely, and the next Day I opened it; both 
the Corks were ſwimming on the Top of the Water, 
but only one of the Phials was broken, vzz.. that one 
into which I had not put any Water. At firſt, indeed, 
I concluded, that the Preflure or Dilatation of the 
Air in the empty Phial being —— 
tent 
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bieat Preſſure, forced forth the Cork, whereupon the 
Water, ruſhing in with Violence, might break the 


Phial 5 and therefore that this was the Cauſe alſo of 
- Loudneſs of the Exploſion; whereas the other 
in 


moſtly filled with Water, there being but a 
ſmall Quantity ef Air therein, juſt enough to force 
out the Cork, the Phial was not 'broken, but was 
preſerved by the Force of the Water incloſed therein. 


But I have had Reaſon ſince to change my Opinion 
oſe 


es. 


e peculiar Experiments therewith, 


I 
took one of them. and having filled it about a quarter 


full with Water, and: corked it very well, I (et it in 
a ſquare irpn Frame, with a Screw to ſcrew down 
the Cork, and keep it from flying forth. I then put 


it into aDigeſter, Four-fifths filled with Water; ＋ 


being heated to 5 due Height, when 1 opened it, I 
ound the Cork forced into the Rhial, though the 
Cork was fo \ very large, thar it amazed ſeveral who 
ſaw it, to conceive how it was poſſible for ſo large 
a Cork to be forced into the Bottle. Hence it mani- 
feſtly appears, that the Preſfute in the Digeſter, where- 
in was proportionately more Water, and leſs Air, was 
ſtronger than the Preſſurt within the Phial, wherein 
was prop: ately more Air, and leſ: Water. Then 
I reaſon'd thus alſo of the two former Phials: That 
the Air in the Phial, wherein Was no Water included, 

making not 4 proportionate Neſiſtance to the ambient 
Preffure in tlie Bigeſtet, wherein was a conſiderable 
Quantity of Water, the Cork was forced in ward with 
ſuch Violence, that it, together with the Water, 
daſhed the Phial in pieces; but that in the other 


| Phial, wherein chere were Five-fixths of Water, the 
I inward 


Wa 
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 mward Preſſure z the Phial- being: greatetnthinnthe 
ambient P refure in the Digeſter, Where were bat 
Four-fifths; of Water, the; Cork was thereby forced 
outward; and that the ſmall Difference between the 
proportionate Quantity of Water and Air inthe Phial 
audi in the Digeſter, being only as Four. fiſtha to Fives 
ſixths; was the Reaſon not only; why the Bodld was 
not broken, but * of: che Fainrneſs f J _ Ex; 
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. Part of a | Lotter from John Grew, N. O. 

Serretary "of the Gentlemens Weiety at 
Spalding in Lincolnſhire, to. C. Mortimer, 
IXI. D. Sec. R. S. ſerving ta inoloſe a Rela- 
tion of 'a Girl three Tears 50d «who remained 
2 Quarter of an Fw under Wirte abjrboi 
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SIR _._ | Spalding Feb. 18 17777 

HE inclosd is what I recciv'd "this Day from 
a Gentleman who lives on. the Spot, and what 
you in yours ſo much deſir d. The Reaſon of the 
| Child's being able to abide ſo long under Water is 
pretty evident: The Child, moſt likely, was infirm, 
weak, and ſicklyZfrom the Time of her Birth, ſo 
that the Foramen Ovale was not grown up-. I re- 
member about three Years ago to have ſeen a Sbjct. 
an old Woman 80 Years. old, who had _ Foramen 
Ovale ſo large, that you might eaſily thruſt your mid- 
dle mage through | it; but ſhe was attended with the 


above- 


Le] 
above · mention d Circumſtance, that is, ſhe never en- 
wu a Moments Health in her Life. 


M 16. 177. Rebecca Tates, of Bilſon near 
: Market-Bofwort 


h in Leiceſterſbire, had a Daughter 


about three Years of Age, that fell into the Mill- 
dam at the Head, near to the Mill- wheel; and, by 
the Force of the Stream, was drawn under the Wa. 
ter to the ſaid Wheel, with her Legs forwards; one 
of her Legs went under the Mill- wheel, and by rea- 
ſon of the Neatneſs of the Wheel to the Floor of its 
Water- way; the Bulk of the Child's Leg ſtopped the 
ſaid Wheel from moving at all. The ſudden topping 
of the Mill ſo much ſurpriſed the Miller, that he went 
immediately, and let down. the Shuttle; but finding 
it would not gg quite down, he came up again into 
the Milt, and looked both above and below, to ſee 
if he could not find out the Cauſe; then went and 
drew up the Shuttle, and let it down again; but as the 
Gate would not ſhut quite down, he could not as yet 
find out the Cauſe, of his Mill ſtanding ſtill; for 
which Reaſon he went backwards and forwards be- 
twixt the ſajd, Shuttle and Mill-room, as nigh as he 
can gueſs, Ei ght or Ten times, before he found out 
the Cauſe; bot at | laſt he drew the Shuttle quite up, 


by which means the Force of the Water drove the 


Child from under t the Shuttle; then he put the Shuttle 


quite down, and thereby diſcover d the Child with 
her Leg under'the Wheel, and lying upon her Face. 
The firſt Word ſhe ſpoke was, Help me, which ſhe 
repeated three times; the Miller left her Arm for 
ſome other Perſon to hold her, whilſt he endeavour d 
to remove the Wheel, ſo as to get out her Leg; 


and then ſhe. ſaid again, N God Saks help me out, if 
you 


In 
yon cun :. Slie ſpoke very briskly, aſtet ſherwas puts 
Bed. But the Milliwheel had tore away all the Shin, 
Muſcles, Sine us, and Tendaas, of her Leg; quite to 
the: Bone, and ſtript them down to her Heel; be-. 
ſides, the Shuttle — drawn up and let :down/ upon 


the Small of her Back ſeveral times. The Child lived 


from till Friday, and then: died: of her 


Wounds and Bruiſes; otherwiſe, in all Appearance, 
ſhe might have lived to have made 2 fine Woman. 
The whales Time of her being under Water (and that 
at the Depth of four Feet and an half) Was 1 


Minutes. Atteſted by 
John Bailey, Milkr. 
Rebecca Yu es, the Mother. 


The Mark + of Grace Cooper, 
the Miller's Maid. 


IV. The Caſe of Mr. Cox, Surgeon at 

Peterborough, who fell into a Peſtilential 
Fever, upon Tapping a Corpſe lately dead of 
an Hydroply, drawn up by bimſelf; and 
read before the Peterborough Society, Sept. 
1. 1736. communicated to the ROYAL So- 


cIETY by the Rev“ Mr. * Neve, Sec. 
Soc. Petroburg. 


N elderly Gentle woman, labouring of 2Dropſy 
about 12 Months, underwent the Operation 


of Tapping four ſeveral times, by which 35 __ 
o 


59 J 

of Liquor were diſcharged; and dying at laſt of the 
fame / Diſternper, I was deſired by her Friends to let 
out the Water that was then contain'd in the Abdo- 
men, as well to preſerve the Corpſe the longer from 
Putrefaction, as to prevent an Annoyance to the 
Company at the time of her Funeral. ——Yet not- 
withſtanding this was done within a few Hours after 
Death, the included Humonrs were arriv'd to ſuch a 
Pitch of Putrefaftion, as to diſcolour the external 
Parts with a green and livid Hue.——The Liquor 
itſelf was green, and ſomewhat thicker than new 
Milk, in Smell more fetid and offenſive than what 1 
ever met with, and ſo ſharp and acrimonious in its 
Nature, as deeply to corrode a ſilver Canula, through 
which it paſſed —And what ſhew'd it to be highly 
malignant, may bc judged of from the following 
Crrcumftances. 
The Night after the Operation, I was ſomewhat 
reſtleſs and uneafy, and the next Day afflicted with 
ſmall Tremors, and an unuſual Laſſitude; in about 
three Days after, ſeveral angry Puftles aroſe upon my 
Hands and Fingers, and I believe on every. Place 
leere the leaſt Drop of Water fell; ſome of which 
coming to Matter, went off ſoon; thoſe which did 
not, continued painful, and remained much longer. 
he Thumb of my Right Hand, and middle 
Finger of my other, were affected more ſeverely than 
any other Part, thie Pain more exquiſite, the N 
more hard and large, and of a red dusky Complexi 
"This was about the 6th Day of my Ilineſs, and altho 
the ſtrongeſt Suppuratives were made uſe of, yet they 
fail d of the defir'd- Succeſs, the Pains being con- 
inal. Being perſuaded ww the great 2 

X 2 and 


my Pain, but it did not; the ſame Evening, that 


Inſpiration as Contact; for ſome of my Aſſiſtants, 
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end heavy Pains I under went, that Matter muſt lodge 


either under or upon the Periaſtcum, an Inciſion 


was made to the Bone, by which only two ot three 
Drops of Matter were diſcharged.— Iwas expected 
this ſmall Diſcharge might in ſome meaſure mitigate 


Pain I at: firſt complain d of was changed into uni- 
verſal Convulſions, and the Oppreſſion upon my 
Vitals ſo great, as to threaten immediate Death. 
The Intentions of Cure (which were ſtrictly at- 
tended to, by my ingenious Friend Dr, Charles 
Balguy) were to fortify the Heart with Cordials, to 
enable it to reſiſt and throw aut the Malignity, and 
to bring the Sores to a plentiful Digeſtion. 
The firſt was treated with the higheſt Ades 
macs, the latter, as at firſt, with firong Suppuratives : 
This being about the eighth Day of my "Ulnefs, and the 
Convulſions continuing, with an unequal and low 
Pulſe, and as there was little 1 of Matter, 
Bliſters were plentifully applied, as near to the Parts 
affected as poſſible, in order to make a Reyulſion 
from the His, and throw off the morbid Matter by 
the Wounds. In about three Days this Point was 
gain'd, the Convulſions began to abate, and the 


Wounds digeſt ; in four more, 1 found a Ceſſation of 
Symptoms, except a Faintneſs and Lowneſs of Spirits, 
which hung upon me for a great while after, which 


peſtilential Fevers (as this was judged one i; — a high 
Degree) are known always to leave behind 


I ſuppoſe I might receive this Infection as == by 


who were in the Room only, and never touched one 
Drop of the D , found themſelves much 4000 
| 1 f er 3 


Li 
der d, and afterwards broke out with red and livid 
Eruptions; which ſufficiently-ſhew'd, that not only 
the Liquor itſelf, but the Effluvia too, were in the 
higheſt Degree ſubtle and malignant. 
\ 2 \ . 8 
ere 
V. The Variation of the Magnetic Needle, as 
_ obſerved in Three Voyager from London to 
Maryland, by Walter Hoxton. 


N. B. The Longitude is reckon'd from the Lizard. 
The Firft Vogage 173 2. 
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VI. Some Thoughts and Conjectures concern 
ing the Cauſe of Elaſticity, by J. T. Deſa- 
guliers, LL. D. F. R. S. Ay 


traction and Repulſion ſeem to be ſettled by 
the Great CREATOR as firſt Principles in 
Nature; that 1s, as the firſt of ſecond Cauſes; ſo that 
we are not ſolicitous about their Cauſes, and think 
it enough to deduce other Things from them. If 
Elaſticity was admitted as a firſt Cauſe, (as it is by 
ſome) it is thought we ſhould admit of too many 
principal Cauſes in Nature, which is contrary to the 
Rules of good Philoſophy. Philoſophers therefore 
have endeavout d to deduce Elaſticity from Attraction, 
or from Repulſion, or from both. It is obſervd, 
that the ſame Particles that repel each other n : 
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will attract other Particles very ſtrongly ; as appears 
by many Chemical Diſſolutions, eſpecially by the 
alternate Diſſolution and Precipitation of Metals in 
acid Menſtruums. The Reverend and Learned Dr. 
Hales has proved this many Ways, in his Vegetable 
Statics and Hemaſtatics. The Elaſticity of Air ſeems 
to conſiſt wholly in the repalſive Power of its Par- 
ticles, which do not touch. one another while the Air 
is in its elaſtic State ; and if thoſe Particles be brought 
nearer and nearer together, the Effect of their repul- 
ſive Force will increafe, the Air's Elaſticity being 
always proportionable to its Denſity by Compreſſion, 
which Property will be preſery'd, though compreſs'd 
Air be kept a Year or two; notwithſtanding Mr. 


Hauksbee in his Phyſico-mechanical Experiments ſays, 


that Air will Toſe part of its Spring by being very 
much compreſs d. But the Air with which he try'd- 


it, muſt have been fill'd with moift Vapours; and it 
is well known, that the Steam of Liquors will loſe 
its Elaſticity, eſpecially where its Heat decays. I have 
kept ſeveral Wind-Guns, ſtrongly charg'd, for half a 


Year together, in which the Air had loft none of its 


Elaſticity : Others have found the Air as ſtrong after 


a Year; and I have been told by 


that a Wind-Gua having. been laid by and forgotten 
for ſeven Years, when it was, found, diſcharg'd its 
Air as many times, and with as much Force, as it 


uſed to do. Now, though Air, compreſsd · by any 


external Force, does always increaſe in Elaſticity, as it 


diminiſhes in Bulk; yet it may, by Fermentation, 
diminiſh its Bulk very much, without gaining any 
more Elaſticity: For if another Fluid, whoſe Parts 


repel one another, but attract the Parts of Air, be 


mix d 
os 
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mix d with Air, the Repulſion of any two Particles 


of Air will be diminiſh'd, in proportion as a Particle of 
the other Fluid, inſinuating itſelf between them, attracts 


them towards itfelf on either Side. The ſame thing 
will happen to the other Fluid, in reſpect of the Par- 
ticles of Air, which mixing with its Particles, do in 
the ſame manner deſtroy their Repulſion. Thus, if 
we allow an Attraction ſtrong enough between the 
Parts of two elaſtic Fluids, it is poſſible, that by Fer- 
mentation a Solid may be made out of two <claſtic 


Fluids, which would have till continued fluid with- 


out ſuch a Mixture. We are taught by Chemiſtry, to 
mix Fluids together, which immediately coaleſce in- 
to a Solid. When Brimſtone Matches are burning, 
the E fiuvia of the Sulphur repel each other to great 
Diſtances, as may be known by the ſulphureous Smell 
upon ſuch an Occaſion, Now, though theſe Par- 
ticles repel each other, they attract the Air very 
ſtrongly, as appears by the following Experiment: 
Take a tall Glaſs Receiver closd at Top, holding 
about four Quarts of Air, and having put its open 
End over a Bundle of Brimſtone Matches on Fire, 
ftanding-up'in-the Middle of a large Diſh with Wa- 
ter in it, (to keep the Air from coming in at the 
Bottom of the ſaid Receiver) you will obſerve, that 
not only as ſoon as the Matches are burnt out; but 
a good While before, the Air, inſtead of being ex- 
panded by the Flame of the Brimſtone, will retire 
into leſs Compaſs, the Water beginning to tiſe from 
the Diſh up into :the Receiver, and continuing ſo to 
do till ſome time after the Matches are burnt out; 
ſo that there will be in the Receiver only three 
Quarts of Air, inſtead of four (more or leſs, in pro- 
2 2 portion 


portion to the Quantity of Brimſtone burnt): And 
this plainly happens by ſome of the Effluvia, or 
little Parts of the Sulphur, attracting ſome of the 
Particles of the Air, ſo as to make an unelaſtic Com- 
pound, that precipitates into the Water. If the 
* Elaſticity of the Air is quite loſt when the Repulſion 
of its Particles is taken off, or ſufficiently counter- 
acted, it muſt follow, that its Elaſticity depends upon 
Repulſion: And that this is often the Caſe, appears 
by a great Number of Dr. Hales's Experiments, of 
which I will mention but a few, The Doctor took 
a, Cubic Inch of Mutton-Bone, and having put it 
into his Gun-Barrel Retort, he diſtill'd out of it two 
or three hundred Cubic Inches of Air into a. large glaſs 
Bottle, the Weight of which Air, together with the 
Aſhes of the Bone left, weighed as much as the whole 
Quantity of Bone did at firſt. Now the Air had been 
confin'd in that Bone, together with many ſulphureous 
Particles, in ſuch manner, that the mutual Attraction 
of the Sulphur and the Air had alternately deſtroy'd 
each other's repulſive Force, and brought thoſe Sub- 
ftances into a little Compaſs; but the Fire in the 
Diſtillation ſeparated them from each other, ſo as 
to reſtore them, in a great meaſure, to theit -uſual 
Elaſticity. This appear'd by bringing a Candle near 
the Mouth of the Bottle that held this revivd Air; 
for eyery time the Candle was brought-near, the Air 
took Fire, and flaſh'd out of the Bottle with a ſul- 
phureous Smell. The Air may be conſolidated. in 
many hard Bodies, ſo as to be there quite void of 
Elaſticity, and there do the Office of a Cement, till 
by the Action of Fire, or ſome particular Fermen- 
tations, it is again reſtor d to its perfectly elaſtic State. 
IP = This 
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This is the Meaning of the Doctors Words, when he 
ys, that ſome Bodies 


Air in almoſt every ſolid Subſtance that he 
what was moſt remarkable, he found that the Cal- 
culus humanus (or Stone taken. out of a Man's Blad- 
der) was made up of above half its Weight of Air. 
Some have endeavour'd to ſolve Elaſticity by At- 
traction only; as for Example: If. the String AB 
(TAB. I. Fig- 1.)  be:confider'd as made 


A3 it is plain, that if the Point D be forcibly 
brought to C, * Parts will be pull'd from each 
2 and when the Force, that ſtretch'd the String, 
ceaſes to act the Attraction of Coheſion - (which 
was hindert d before) will take place, and bring back 
the String to its former Length and Situation after 
ſeveral ou >ring Now, though this ſeems to agree 
pretty well with the Phenomena of a String in Mo- 
tion, it will by no means ſolve. the Elaſticity of a 
Spring faſtenid at dne End, and bent either way at 
the / other; like: a Knife or Sword- blade, as in Fig. 2. 
For if ſuch a Spring be bent from A to 4, the Par- 
ticles on the Side C, which now becomes convex; 
will be farther aſunder at F, while the Particles at 
D, carried o the concave Part E, villcome eloſer 
together $quthat the Attraction, inſtead of making 
the Spring, tcRoge icſelf, will keep it in the Situation 
in which It. is, as it happens i in Bodies that have no 
Elaſticity, Where perhaps only AttraQion- obtains. 
Thus a Plate of Lead, a Plate of me a Plate 
of ſoft Iron, ſtands bent. 
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But 


abſorb, and others generate 
Air; and the ſame Bodies do ſometimes bioib, and 


at other times generate Air. He found more or leſs 
try'd ; but, 


up of Particles 
lying over one another in the manner repreſented at 


6 aw. — 4 — — — 
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But the moſt probable way of ſolving dhe Elaſticity 
of Springs, is to conſider both a r 


epulſive and. an 
#trative Property in the Particles, - after the manner 
of the black Sand, which is. attra&ted by the Load- 
font, ahdjhas been ſhewn by the learned and-inge- 
nieus Proſeſſor Petrus dan Mufchenbrook, to bo no- 

thing elſe but a great Number of little Loadſtones. 
Fig:.3. Let us ſuppoſe = Row of round Particles 
touching one another only in the Points cin a Line 
from A to B. It is: plain, from what Philoſophers 
have ſhewn, concerning the Attraction of Coheſion, 
that upon the leaſt Shake, or Alteration of the Poſi- 
tion of a ſtrait Line, itheſe Particles will run to- 
gether, and form a Sphere, in which the Globules 
will have more Points of Contact. But if theſe Par- 
ticles have Poles like Magnets in the oppoſite Places 
mark d u, 5, ſo that all the Poles a, u, u, &c. repel 
one another; and all the Poles 5, 5, s, &c. do like- 
wiſe-repel one another, the Line 4B will continue 
ſtrait; for if by any Force the ſald Line BA be 
put into another Poſition, as into the Curve 6a, then 
the Poles 2, &c. being brought incarer together, 
(while the Poles 5, 6, &c: are farther aſunder) will 
repel one another more ſtrongly, and thereby hinder 
the Globules from running together towartis the con- 
cave Patt; and the Spring, left to itſelf, (all this while 
ſuppoſing one End, as 6, B, or g, fix d) will reſtore itſelf, 
throwing its End à back to A, and fo on to a, by the 
firſt Law: Then being in the Poſition a8, the Poles 
5, S, &c. are brought nearer together, whoſe Repulſion, 
thus increas d, throws back a to. A, and ſo on forward, 
the Line of Particles performing ſevetal Vibrations 
round B. FFV 
May 
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May not a Spring of Steel, or other Springs, con- 
ſiſt of ſeveral Series of ſuch Particles, whoſe Polarity 
and Attraction acting at the fame time, will ſhew why. 
ſuck Bodies, when they have been bent, vibrate, and 
reſtore themſelves? 
If we take a Plate of Steel, and make it ſo hot ti 
it looks white, and then immediately quench it, we 
thereby. fix the Metal in as State very near Fluidity, 
ſo that the Particles which the Fire had almoſt brought 
to Ronndneſs, have but a very fmall Contact; as ap- 
pears by the Fragility of the Steel thus harden d, which 
breaks like Glaſs, and has a ſhort Grain. Steel, thus 
hardend, is highly elaſtic; for what Workmen call 
hard, is the moſt elaſtic: as appears by the Congreſs” 
of high-harden'd Steel Balls, which return, To their 
Rebound, the neareſt to the Place we let them fall 
from; and, next to Glaſs, have * quickeſt — 
of any thing we know. | 
That we may not be thought to have given an im- 
perfect Account of the Elafticity of a Steel Spring, 
becauſe ſuch an one as we have deſcribd wants 
Toughneſs, and will immediately fly when bent to. 
any Degree; we maſt! beg Leave —— farther 
the Properties of the rohnd Particles, or little Spheres, 
of steel, in which we have ſuppos d à Polarity. 
Let us ſuppoſe A Fig. 4.) to be two little Spheres 
or component Particles: of Steel, in which, atifitſt, va 
wilt (oppoſe no: Pofatity;* bat only an Attractiam of 
Coheſion. 1: Then,” whether the Particles have: their 
Contact at c d, e, , or at &, e 4, their: Coheſion will 
be the fame; band the leaſt! Force imaginable will 
change their Contact ifrortu one df thoſe Points to 
aun z becauſe: in the rolling f iheſe little Spherts, 


they 


F 
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they do nòt come into more or leſs Qontact in dhe 
Situation than another. But if we ſuppoſe the Point 
min / each Spherule to be. Pole with a Force to 
repel all de other: Points / in any other Spherule, 
and likewiſe s another Pole, tepelling the other. Points: 
Si the Spherules: will cohere beſt; andi ce at Reſt in 
that Poſition where the Points c, c, are in Contact, 
and n and & at 
if the Spherules be turm d a little, ſo as: to bring the 


Points 4, , into Contact,: as in Fig. 5. the Poles uin, 


being brought nearer, act againſt each other with 
mote Force than the Points 5, s; which are now far- 
ther off, and conſequently drive back the Spherules 
to the ContaR at c, c, beyond which continuing their 
Motion, hey will go to %, Fig- 6. and ſo back- 
wards and forwards, till at laſt they reſt ati c, e, which 
we may call the Point f A guilibrium for Reſt in 
a Spring. Now there are, beſides this, two other 
Points of «Equilibrium, beyond which the Spring 
may break, which are the Points e, e towards u, and 
eit towatds s; ſce Fig. 7. that is, when the Spherules 
have their Poles , z brought very neat together, the 
mutual. Repulſion- increaſes ſo, that the Attraction at 
the Contact is not able to hold them, and then they 
muſt fly aſunder, the Spring breaking. We ſuppoſe: 
the Points e, e, to be the Points of Contact, beyond 
vrhich this muſt happen; but that if the Contact be 
ever fo little ſhort of it, as between e and d, che 
Spherules will return to their Contact at c, aſter 
ſome Vibrations beyond it, as has been already faid. - 
This is the Reaſon why I call e, (in one of the Sphe-. 
rules) and its — Point s on the other Side 
c. * FAAguilibrium; for if the Spring | be 
nt 
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bent towards 4 (Fig. 3.) i that the Spherules like 
A and B, (Fig. 7.) touch beyond e, the Spring will 
break: Like wife if the Spring be bent the other way, 
till the Spherules touch beyond e, then it will break 
the other way. Now when the Spherules touch at 
e, e, Or at es, the Spring is as likely to return to its 
firſt Poſition as to break; for. which Reaſon I have 
call'd the Points & and e, Points ef Equilibrium, as 
alſo having known by Experience, that à Spring left 
bent toa certain Dane, has, _ ſomo time, broke 
of itſelf. 

From all tis it appears, that Spherical Particles 
will never make a tough Spring; therefore the Fi- 
gute of the Particles muſt be alter d, in order to render 
it uſcfal; and this is what is done in bringing down 
the Temper of the hard Steel, and letting dawn 4 
Spring, as it is call'd: What Change ought to bo 
made in the Particles, we mall firſt ſhew ; and then 
conſider how far that is done by thoſe who make 
Springs. 

If the Parts ſuppos'd Globutes, as in Fig. 3. are now 
flatten' d at c, where the Contact is, fo as to put on 
the Shape ne dees, (as in Fig. 8.) the Contact will 
be much increas d, and reach from '& to q, ſo that 
in bending. the Spring there will ſtill remain a great 
Contact in the Particles, and the Points of A 7s 
brium for breaking (viz. e, e above, and e, x below) 
will be removy'd nearer to the Poles , or s, than 
when the- Particles are round ; the Conſequence of 
which will be, that the Spring mult be bent much 
farther, to be in Danger of breaking, than in the 
former Suppoſition; as may be ſeen in Fig. 9. where 
two Particles being open d. about the Point 4 as a 
A a Centre, 
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Centre, the : ing Points c, c, and #&, have fill 
ſome Force to help to bring back the Particles to their 
whole Contact; becauſe in this Shape of the Particle 
the attracting Points c, e, d, d are remov d but in Pro- 
portion to their Diſtance from the angular Point 4; 
whereas if the Particles had been ſpherical, and the 
Line 40 an Arc of a Circle, the attracting Points c, c, 
and , &, would have remov'd from one another far- 
ther than in Proportion to twice the Square of the 
Diſtance from d, (as in Fig. 5.) and ſo have afforded 
very little Help for bringing back the Particles to 
their Contact. A Row of Particles in the Spring thus 
condition'd, is to be ſeen in the natural State at B A, 
Fig. 10. and bent at 6 in the ſame Figure. Here 
it is to be obſery'd, that if in this Figure of the Par- 
ticles you would bend the Spring to bring the Par- 
ticles to touch at their Point of breaking Aauili- 
brium, you muſt open them ſo much on the contrary 
Side, that the Spring will be bent far beyond any 
Uſes intended to be made of it, as appears. by Fig. 
11. where two Particles are brought to touch at the 
equilibrating Point e; and by Fig. 12. where many 
Particles being put into that Condition, the Spring 


is brought round quite into a Circle. 


Now the common Practice in making Springs ; is 
the moſt likely to produce this Effect requir'd in the 
Particles; for the hard Spring, whoſe — were 
round, or nearly fo, is heated anew, and whilſt it is 
cooling gently, the mutual Attraction increaſes the 
Contact, fo that the Particles grow flatter in thoſe 
Places where before they had but a ſmall Contact; 
and left this Contact ſhould become too great, the 
Spring's Softening is ſtopp'd by quenching it in Water, 
or 


or Oil, or Greaſe. Another way of making Springs, 
is to begin and ſhape them in cold unclaftic Steel, 
and then having heated them to a ſmall Degree, for 
Example, to a Blood red Heat, immediately to cool 
them in ſome proper Liquors. This alſo fettles the 
Particles in their oblong Figure, through which they 
muſt paſs before they become round, or nearly ſo, in 
a white Heat. That Particles of Steel are fix d in the 
Figures which they have at the Inſtant of dipping, 
will not appear ſtrange, when we conſider, that dip- 
ping red-hot Steel in cold Liquors, in a particular 
Poſition, makes it magnetical. If it be ask d, How we 
account for making Springs only with hammering, 
it is eaſily anſwer'd, That we can make Iron and Steel 
magnetical only with hammering ; and if we can 
give and deſtroy Poles in the whole Piece, there is 
no Improbability to think we can give Poles to little 
Parts; or rather bring into a particular Situation the 
Poles which they have; for if the Poles that we have 
conſider d be plac'd quite irregularly, there will be no 
Elaſticity at all. Agreeable to this, Springs may be 
made of other Metals than Iron or Steel, though not 
ſo perfect, by Hammering ; for it will be ſufficient for 
the little Particles to have Poles that attract and repel 
one another, driven by the Hammering into a regular 
Order. E 

N. B. This, apply d to the Vibration of a String, 
Will better ſolve its ſeveral Caſes than Attraction 
alone; and the Elaſticity of Glaſs is juſt the ſame as 
that of a very brittle Steel- Spring. 


A a 2 VII. Some 
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H K ieee of Eledricity are ods, that 
though we have 4 great many Experiments 
upon that Subject; we have, not yet been able from 
their Compariſon. to ſettle ſuch a Theory as to lead 
us to the Cauſe of that Property of Bodies, on even 
to judge of all its EffeQs, or find out what ufeful 
Influence Electricity has in Nature: Though cer- 
tainly, from what we have ſeen of it, we may con- 
jecture, that ĩt muſt be of great. Ule, decauſe it is ſo 
extenſiye. 

Though ſome Perſons have 8 too katy inedeir 
Conjectures, and too apt to run into Hypotheſes not 
ſufficiently ſupported by Experiments; yet it would 
be of great Ute to ſettle ſome general Propoſitions 
concerning Electricity from the Light we have already, 
and what we may further diſcover: by future Bxperi- 
ments; provided we have a ſufficient Number of 
them to ſettle a general Rule. For Example; b now 
propofe - ſome general Aſſertions to be confider'd, 
and to be rejected or allowed of as a Number of Ex- 
periments ſhall determine; but to land ang as 

#eries till they are ſettled, {ES 
have hitherto avoided entertaining the dernen 
upon this Subject, er purſuing, it ſo far as I might 
have done, (conſidering that I can excite as ſtrong an 
Electricity in Glaſs, by rubbing it with my Hand, 


as any body can) becauſe I was unwilling to interfere 
ma 


* 
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with the late Mr. Stephen Gray, who had wholly 
turn d his Thoughts that way; but was of a Temper 
to give it intirely over, if he imagin'd, that any thing 
was done in Oppoſition to him. Bat now I intend 


not only to go on mylelf in making electrical Ex- 


periments, but ſhall always be teady to make ſuch as 
ſhall be propoſed by any Membet of the SoC1try. 


The Queries which I have already examin d, are the 


following: 5 

Auery I. Whether all Bodies in general are not 
capable of receiving the Electricity which has been 
given to a Tube by Friction, though there be a great 
many Bodies, ſuch as Metals and Vegetables, &c. in 
which we have not hitherto been able to excite any 
Electiicity by Heat, or Friction, or any other Opera- 
tion on the Bodies themſelves? F 
ry 11. Wherher when a String is ſtreteh'd out 


at Length, with a Body hanging at one End of it, 


to which Body we would communicate the Electricity 
of the Tube rubb d at the other End, the Supporters 
of the String ought not to be of ſuch Bodies as are 
capable of having Electricity excited in them by 
Friction, Heating, Beating, of Patting, or ſome imme- 
diate Operation on the Bodies themſelves? 

Query III. Whether theſe Supporters of the String 
(mention'd in the laſt Query) which ſtops the electrical 
Virtue ftom paſſing any farther, are not of fuch a 
kind as are incapable of having the electrical Vittue 


excited in them immediately by any Operation yet 


known; though they are all capable of receiving it. 
from a rubb'd Tube, even at a great Diſtance, by the 


_ ſtances? 
| Ruery 


Communication: of a String made of vegetable Sub- 
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Query IV. Whether the Reaſon: that ſome Sup- 
porters tranſmit the Electricity running from the 
rubb'd Tube along the String to Bodies beyond them, 
be not as follows, viz. That having receiv'd ſome of 
the electrical Stream, they ſoon become ſaturated. 
with it, and ſo receiving no more of it, let the reſt 
paſs on without diſturbing it? | 
Query V. Whether the Reaſon, that Supporters 
made of vegetable Subſtances, Metals, and ſuch: 
others, as ſtop the Electricity above-mention'd from 
running any farther along the String than the Place 
where it reſts upon them, be not this? viz. That 
they are never ſaturated with the electrical Stream, 
but. continually receive it, and tranſmit it to the next 
contiguous Body, provided that contiguous Body be 
of the ſame kind with themſelves, and alſo con- 
tiguous to other Bodies of the fame fort: I mean 
ſuch as would ſtop the Electricity, if the String was 
ſupported by them. For even theſe Supporters will 
tranſmit the Electricity, if terminated at each End by 
Bodies that tranſmit the Electricity, when they ſup- 
port the String, | | 
Query VI. Whether we may not diſlinguiſh all 
Bodies in general, in reſpe& of Electricity, into ſuch 
as may be excited to Electricity, and ſuch as cannot 


be excited to Electricity? the two kind of Bodies 


receiving the Electricity from other Bodies into 
which it has been excited differcntly ; the firſt alſo 


tranſmitting the Electricity, while the others do 
not. 
Theſe Queries are ſuch as ariſe from a Conſidera- 


tion of Experiments made by others, and ſuch as I 
have made myſelf, : Do Rr rr we 


As 
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As I go on in making other Experiments, other 
Queries may ariſe, and I ſhall communicate them. 

Here follow the Experiments I have already made, 


and am ready to repeat as the SOCIETY may deſire. 


ExeE RIMENTS relating to the Firſt Query. 


I ſtretch d a Cat-gut about five Feet in Length, and 
faſten'd it to the Top of two Chairs in an horizontal 
Situation, and ſuch another Cat-gut String to two 
other Chairs parallel to the firſt, and at the Diſtance 
of 15 or 20 Feet from the former. Then I ſuſpended 
one End of a Packthread to the Middle of the firſt 
Cat-gut, and carried it on ſo as to lay it over the 
Middle of the other Cat-gut, and leave the other End 
of the Packthread hanging down about a Foot below 
the Cat-gut, with a Loop to hang ſeveral Bodies to 
it, ſacceſſively to receive the Electricity excited by 
the Tube, and applied to the other End of the Pack- 
thread. | 

All the Bodies I tried received the Electricity com- 
municated from the rubb'd Tube along the String, 
which appear'd by holding a Thread faſten d to a 
Stick, the Thread being attracted towards the ſuſpend- 
ed Body. 

I. A Gold Medal. . 2, A Silver Medal. 3. A 
Copper Medal. 4. A Braſs Ball. 5. A Steel Ball. 
6. ATin Ball. 7. A Leaden Ball. 8. Sulphur. 9. 
Sealing- Wax. 10. Pumice-Stone. 11. Bees-Wax. 
12. Reſin. 13. Sal Armoniac. 14. Ivory. 15. 
Human Bone. 16. Fiſh-Skin. - ry. Loadſtone. 18. 


Fleſh. 19. Cotton. 20. Wax-Candle. 21. Tal- 
low-Candle. 22. A Leak. 23. Celeti. 24. To- 
I „ bacco- 


[L 
— mn _— Ball: - nam Valk ruled 


ud. 
g Er IAE x TS relating ts Qapry ll. 


Retaining the firſt ſupporting String of Cat-gut, in- 
ſtead of the laſt Cat: gut Supporter, I made the Pack- 
thread paſs' over the following Subſtances ſucceſ- 
ſively, all which tranſmitted the Electricity to the 
Body ſuſpended at the End of the Packthread; uig:. 
I. A Siſk String. 2. Hair Rope. 3. Parchment. 
4. A Thong of * Shecprekin,) — Ropp'd the Electri- 
City till it was dry and warm. 5. A Liſtof-Woollen 
Cloth. 6. A Lift. of Flanel. 7. Cadis, or a kind of 
Worſted Tape. 8. -Quills. 9. Whalsbone. 10; A 
Man's Thigh-Bone. 11, A Bladder. - 12, A Car, 
held between two. 13. A Tallow- Candle. 14. A 
Wax-Candle (the String was alfo laid qyer the un- 
burn'd Cotton Wick at the End of the Candle). 
15, A Tallow-Candle and its Wick. 16. Tobacco- 
Pipe, with a Cat-gut or a Packthread through it, or 
without, that is, a Packthread String wy faſten'd 
at each End of it. 17. A Sword-Belt, 18. A Piece 
of a white Hat. 19. A Piece of a black Hat, 20. 
A Glaſs Tube. 21. The fame with Water in it. 
22. With Spirit of Wine: 23. The ſame with Mer- 
cury in it. 24. Sealing-Wax. 25. Crape. 
VN. B. All theſe Subſtances, except the Sheep-skin, 
the Tobacco-Pipe, the Quills, the Candles, and the 
Bone, not only tranſmitted the Electricity, but be- 
came ſo far electrical, as to attract the Thread a little 
way on each Side of the ſupported Packthread. 
There are more Experiments requir d to be made, 
before this Query can be tutn d into an Aſſertion. 
E x- 
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RN FRM Ns gelating to Query Ut: 

Lnſtead of the laſt Supporter of Cat-gut near the 
ſuſpended Body, 1 — te of the Following Sub- 
ances. ſtretch d from Chair to Chair; and then the 
Thread banging on the Stick was not at all attracted 
by the ſuſpended hom Ball, which I made uſe of in 
all the Experiments $0 try the Supporters. 
1. A He mpen Rope. 2. A ſmall Packthread. 3. 
A drawn Saas 4. A Sword in the Scabbard. 5. 
The Scabbard without the Sword. 6. A 1 
Cotton Thread. 7. Tape made of Thread. 
Bars, Tudes and Wires of Copper, Braſs, Iron * 
Lead. 9. White Paper and Wm, 10. A moiſt 
Thon =p Sheep- Skin. 11. * 12. Leeks. 
13. Mu. 14. A Cane. A Piece of black 
Thorn. 16. The ſame Runes * had before re- 
ceivd the Electricity when fu pended. 17. ASpunge 
dry. 18. Wi e Thread. 19. Hay. 20. A Mar- 
ble Slab. 

N. B. Such Bodies as were too ſhort to reach from 
Chair to Chair, were ene out by Pieces of 
Packthread at each End. 


ExPERIMENTS relating to Query IV. 


The Cat-gut. Supparters, and all the others men- 
tion d in the Experiments to Query III. which tranſ- 
mitted the. Electricity, attracted the Thread of "ke 
Stick hear the conductiag Packthtead, but not ſo far 
as the Chairs to which the ſaid reer were 


r 


— Ex- 
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EXPERIMENTS relating to Query V. 

All the Supporters which did not tranſmit the 
Electricity, when they reach d from Chair to Chair, 
were made to tranſmit, when they were lengthen d 
out with Cat-gut at each End, and then they became 
electrical themſelves from one End to the other, as 
becoming part of the ſuſpended Body; and ee 


ſo ſaturated, as not to be able to carry the Electricity 


on either Side any farther than the Cat- gut to which 
they were faſten d. | 


$ * 4 * 7; pj 


EXPERIMENTS relating 10 Query VI. 


The late Mr. Stephen Gray has, by re excited 
Electricity in ſeveral of thoſe Bodies which I have 
made Supporters of to tranſmit the Electricity (See 
Philoſoph. Tranſ. No 366.) : I have done the fame 
with ſeveral others, but not with all of them, though 
I ſhall try them all: But as it is more difficult to 
excite that Virtue in ſome than others; and all the 
Experiments in general fuccecd better in dry and cold, 
Weather than in moiſt and warm, I muſt wait, 06 


proper Opportunities to make the —— 
then I ſhall communicate them. 


EXPERIMENT TS concerning mix'd Subſtances: 


1. Cadis (or Woollen Tape) laid on Thread. Tape, 
when made a Supporter, tranſmitted the Electricity. 


2. When the Thread-Tape was uppermoſt, the 
Electricity was ſtopp'd. 


3. When they were twiſted together, the Elcari- 
city was tranſmitted, but moſt weakly when the Pack- 
thread 


[ 193 J 
thread going to the Ball was laid over that Part of the 
Twiſt which had the Thread-Tape. 


N. B. The two Paper Supporters which did not 
tranſmit the Electricity, ſry. 4 to have done it ac- 
| cording; to Query II. becauſe, by Mr. Grays Experi- 

ments, Electricity is to be excited in the Paper by 
rubbing: Therefore, perhaps, the Papers wanted to 
be drier or warmer, ſo that I ſhall try them again. 

"Theſe are the only two Experiments that do not agree 

with the ſecond Query; but I would not omit men- 
2 them, becauſe it is the Part of an impartial 
her to mention as well thoſe things which 


Prong as thoſe that diſagree with his — and 
Conjectures. | 


VIII. EXPERIMENTS made before the 
ROT AL SOCIETY, Feb. 2. 1737-8. 


J. T. Deſaguliers, 2A D. F. R. S. 


N. B. N the following Account, which is the Se- 
quel of former Experiments, I call Con- 
duffors thoſe Strings, to one End of which the rubb'd 


Tube is applied; and Supporters ſuch horizontal Bo- 
dies a as the Conductor reſts upon. 


EXPERIMENT I, 


Old Packthread Supporters tranſmitted Electricity 
but weakly, though more ſtrongly when twiſted with 
Cat · gut; but new Packthread did better. 
N. B. Where it is not mention d otherwiſe, an 
'1 vor y Ball hangs at the End of the rs 
Bb 2 an 


the other more and more, till it was ſtrongeſt at the 


A, * „ wn . - © iam 5 | 
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aud its Lud. is tried 1 2 Ti — eee 


near it. 


* 


EAT 10 —_ 


A Conducting String of Cat. gut ceceiv'd FAD] 
city a little way; but did not carry it e to the 
Tube. 1 


Karate r Ul. 


Two conducting Strings, one of Cat · gut, and one 
of Packthread, compar d, the firſt attracted lefs and 


leſs, as the Diſtance from the Tube increas d; and 


ſuſpended Body: But both ceas d immediately after 
the Removal of the Tube. 


r TC. 


A Scaling- Wax Supporter tranſmitted the Electri- 
city, but did receive little or none when ſuſpended. 
If it was but juſt rubb'd with the Hand, it ittracted 
the Thread when firſt ſuſpended; andftrongly, if much 
rubb d; but that Virtue. was ſoon loſt, if the Tube 
Was apply'd to the conducting String, and then it 
would receive no more Electricity = the Tube. 
If the Stick of Wax was wet, then it would eue 
receive the Electricity. 

A Wax Supporter wet, and Silk String wet, did not 
tranſmit the Electricity. | 


EXPERIMENT V. 


Dried Ox-Guts did not tranſmit Electricity when 
held in Hand; but when tied to Cat: gut, tranſmitted 


it; and, when ſuſpended, received it glei 
8 


9 2 . 2 
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 ExPERIMENT. VL | 
The ame wich m Cor 14190 
EXPERIMENT VII. 


The fine with a Rod } leb. and Tube of Nabe 


ELTEN Af VII. TINT. 


A ch Ti c , made Conds tor, _— 
Way., : 
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Dry | Sheey-Skin tranſmitted the Hedge, : bet 
not * . though it receivd it then when ſuſ- 
Ts 77 bn: te r MA Kt u r - 

EN E RIM EXT 1 7 
dle Supporter of Packthread was * IR 


. TS 


A mild 


hanging, Thoſe Balls became electtical in che ſame 
manner, and at the ſame time, as the Ball at the End 
of the conducting Spring. 


7 
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Ex AIM AN ant 


"pk A Bat of Oak 5 made! uſe of 1inſiead: of 
the. Tube, ot a ſmall Iron, Bar inſiear ef the War, 


the Electricity Was . 1255 if che. Bar was: thruſt 
a little way into a Gl, 


communicated as 


9 


ported on one Side by a Glaſs Tube, and on the other 
by Sealing War, — at bach Endl an Ivory Ball 


e en was 


— , — — —— — 
— — — — 
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1 Diameter, 
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n Til THE T Hi as wid n che End of 


the fix Radiz, next to the Ts Hegn © the = 


re- to A 
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lowing Subſtances. 1. A Piece. of Reſin. 

Stick 1 Wax. 3. An Apple. = 7 Nat J Bl. 

5. A Steel Ball. 6. A Glas Bull, bf Ws 
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EXPERIMENTS I. and II. 24 


T rubb'd the Tube: and applied ir to the Centre of 


this Machine; as it ſtbod on x Glaſs Tube; and the 


Electricity was: communicated to all the ſuſpended 
Bodies, and the Ring alſo; but none of them receiv'd 
it, When the Macliine ſtood pon 4 wooden Pillar, 
whoſa Foot! vas on: tha: Foo. 


4 
* ge 2 1117 110 7 4 8 5 
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EXPERIMENT II. 


I tied to the Ends of the fi Radi a as many Cat: gut 
long "as" to unite togetlicr abou a 
Foot higher than de Cent the Ring, where I 
ſuſpended them by 'atiother Cat - gut Striſig three F Foot 
long, tlie Top of which was faſteni'd to an hempen 
Rope. Then applying the rubb d Tube very near 
the Place where all the Cat- gut Strings join d over the 


Ring, (at which Ring the ſame Bodies were re ſuf pended 


as 


* 
as before) neither tl che Bodies not Rin 
Electricity. he Bs 
N. B. This was dane 1 in foul Weather, when the 
EleQricity does not extend itſelf far from the Tu 


e Tube: 
But in fair Weather, the Electrical, Virzue, at the 
: 28 King 3 


og. receiv'd any 


fame Diſtance, reach d the : Iron Naaii o 
and conſequently, the. Ring aud Bodies ſuſpende 

though. the Virtue vis not propagated along tha 
Cat-gut : For if the Tube was applied a little higher 
to the ſingle Cat-gut, ſo 23. ths, e or Vittue 
darted directly afrom he Tube, did not reach the 
Ring, or its Iron. Nadi, then no Virtue was commu- 
nicatcd to the Ring; or the ſu pended Bodies, Oc. 8 


EXPERIMENT, W., 1 
1 ſuſper enge e ſa Packthr 0 
r 11 be xd t Strings road, juſt but (till 


ſame manne 

all thoſe Strings were. ſuſ ded. by | the perpendicular 

Cat-gut of three Foot in Teng Then all the Bodies 

receivd the Electricity men 2 rubbid Tube ap- 

_ to the: Top ob tlic Pyramid of N 7 
113 [33361316 5 1:0 01/019 edu 2 10 3 28:11 


E SINN VM 
Inſtead of the perpendicular Cat- gut between 


Pyramid of Packthread and the upper hempen String, 


I ſubſtituted a Packthread; and then no Virtue was 
commynicated to) the 
hempen, String, and waz loſt 3, except the Tube was, 
held; very nem the Ring, and 
Degree of electrical e to the 
m. ſuſpended en 
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Ning, but all Went up the 


then it gave, 2ſt 
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Hing again fufpeuded the * with the Bodies 
and Pyramid of "Packtfircads' tothe pendieular 
Cat. gat, tied a Packthread to the Ring, and carried 
. Dod 20 Fedt from the Ning! and 
hays Faſterrd 2 Car gut Stig tliret Foot long t itz 
4 Veit”  an"Aflifignt to hold: Then applying the 
Tube to- the Ead joining that Cit- gut, the 
eee is commitinicared to the Ring, and all 
ended Bajes b appctrd'tby'applying the 
Thread Heat Yheth, ieh was bevaftcd 'by 
Ee Pro Rig, All che Bodies: 


resort h made 'be ore "the ROYAL 


, $35 . Sac . 1 15 WS. 8 
eee, i 555 
alied: the: rubb'd Tube to a — 


Candle, 
the. Flame; but 
as ſoon as the Candle was blown out, it attracted the 
. at four or five Inches Diftarice. -* 


EXPERIMENT. . 


As horizontal Packthread, of about 18 Feet i in 
Eength, being terminated by tlie Cat gut Strings, of 
three Foot long each, 1 hung (towards one of the 
Ends of the Packthread) upon it a Candleſtick with/a 
lighted Candle in it; then applying the rubb d Tube 


77 % 4 P , F 


to the other End of the Packthread, the Candleftick 


attracted the Thread, and it was alſo attracted by the 
Candle, 


1 


[ 299 } 


Candle, but not within two or three Inches of the 
Flame; but as foon as the Candle was blown ont, 
the Thread was attracted by every Part of jt; nay, 
even the Wick, when, it Was quite YE 


Aan inn III. 


1 ſuſpended a Wax Candle in the 
and the Experiment ſucceeded in tlie 
only the Electricity came not 


de War n in de Talloy | an 
| EXPERIMENT. 1. 


{a me manner, 
e manner; 
near the Flame in 


* ' 


"ORR 


an Iron Wire 16 Foot long Te 
by two > Cavem Strings at its Ends about HALF 1225 
long each, and bent down. the Vire N c 


join d to the Cat-gut, ſo as to hang down 3 Sly at 
one End; then applying the rubb'4” Tube at the gthgs 
End, this Conductor carried the Electricity along to 


the Ball; but not ſo well as the Packthread Con- 


ductor; but it did ſomething better when it was 
Vet. 


The ſame and when the Conductor was Braſs 
Wire of the fame Length. 

N. B. The Packthread Conductor alſo carried the 
Effluvie ſtronger when it was wet. 


the Ends than from à to 6, and not unleſs the Tube 
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IX. A. Account of ſome Electrical Experiments 
made before the ROYAL SOCIETY on 
Thurſday the 16th of — 1737-8. 

” the Sine. © 


EXPERIMENT I. 


' Tas: I. Fig. I. 


Took the Glaſs Tube AB of two wakes Dia- 
meter, which had at one End A, a Braſs Ferril 
with a Brim cemented to it, and at the other End 
B, a Braſs Cap cloſe at Top, the Braſs-work being 
join'd to it, in order to exhauſt it of its Air upon Oc- 
caſion. When this Tube was very dry, it would 
become electrical by rubbing, ſo as to ſnap by paſ- 
fing the Ends of the Fingers near it; but that Virtue - 
— * not be excited in the Tube nearer the Braſs at 


was very dry within. 
The Tube being thus prepar a, and having an leory 
Ball C, of about two Inches Diamerer, tied to it at 
the End B by a ſhort String, I paſſed the Tube through 
the 3 ſuſpended Plate D D, till it was 
ſtopp'd by the Brim at A; and as it hung perpendi- 
cularly, the Ball C was within a Foot and an half of 
the Floor. The Plate DD was about 10 Inches in 
Diameter, and ſuſpended by three ſmall Cat-gut Strings 
as E,e, of about two Feet in Length, all which were 
tied together at E, to an hempen String hanging 
from the Cieling at F. 


By 
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By reaſon of the Diſtance of the Ends of the 
; | Car-gut Sttings cloſe to the Plate at eee, I was able to 
thruſt in between them one End of an open Tube 
GG, after I had rubb'd it {6 as to make it electrical, 
to ſee whether I could make the aforeſaid ſuſpended 


Tube AB the Conductor of Electricity to the Ball 
C; bur the firſt Trial was in vain. 


EXPERIMENT II. 


Then laying horizontally over the Plate DD an 
Iron Bar a quarter of an Inch thick, and a Yard long, 
1 hung at the Ends of it two Ivory Balls cc, of the 

ſame Size as C, by Packthreads of the ſame — 
as the Tube 48. 

Having again made the Tube GG electrical, I ap- 
plied it over A, as before, and immediately the two 
Balls cc received the Electricity, ſo as to attract the 
Thread of Trial T hanging at the End of the 
Stick S, when applied near them; though it re- 
ccived no Motion when applicd to C. But if the 
Strings He, inſtead of Packthread, were Cat-gut, then 
the Balls c c received no Electricity from the Tube 
GG rubb'd and applied over A. 

N. B. To be ſure that the rubb'd Tube is made 
electrical, I paſs my Fingers near it after rubbing, to 
hear whether it ſnaps; but always rub again before [ 


apply it; becauſe by ſnapping it lofes its — 
at the Place where it Inaps. 


EXTERIM ENI III. 


When I rubb'd the Tube A B, it would then attract 


the Thread of Trial T between 4 and 6; but not at 
8 all 


— 2 a> . = 
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all above u br-below , unleſs when I applied the 
Tube GTG above H: Then che Thread of Trial 
would be attracted by the Plate D D, and the Top 
of the great Tube ftom ¶M to a, but no lower. It 
would alſo be attracted by all the Bar ern and only 
three ot four Inches below . , 3 


4 
84 
* 


« * 4 


EXPERIMENT IV. 


Having fill'd the Tube A'B with Water, the Elec- 
tricity of the rubb'd Tube GG, applied at A4, ran 
Afengiy down the Tube A B, and impregnated the 
Ball C, w as to make it ſtrongly attract the Thread of 
Trial, whilſt 'the Balls cc Wesel xo Vine at-all 

But upon wetting the Cat-gut Strings He with a 
Spünge, all the three Balls c C and c ſtrongiy receiy d 
the electrical Virtue. 


EXPERIMENT V. 


I took away the Bar H H, and its Balls and a Strings; | 
and having well dried the Tube, I rubb'd it, and hung 
it up as before; ſo that it would ſnap, or attract the 
Thread from @ to b, but no-where' elle. 

Then putting the ſmall Bar H H into the Middle 
of the Tube A Bi in its Axis repreſented by the prick'd 
Line, upon Application of the rubb'd Tube G G at 
A, the Virtue was immediately communicated to 
the Ball C. The ſame thing happen d, when, inſtead 
of the Bar, a Braſs Wire, a ” Watkins: Cane, a fmall 
green Stick, or ſmall Packthread, was placed in the 
Axis of the Tube. 


n 
1349; ADE 1 1 * "Ys | Aion 


JI? 

1 took a Barometer Tube empty, 1 very dry, and 
placed it in the Axis of che great Tube AB; but it 
vdo d cnduq h Rloctticity i to ihe Ball C; though 
it xarried7itidown ivery KCad AN when fall af Wates 
nn quite dry on the Ouaithde; 11 1e 
Ahether ſmall Fube i apen at boch Ends, which 
n no Virtue to C when diy; being only 
mdiftewX 4 ditthei by the Breath in- blowing : through 
fit, i xarried: down the riot 0 N 
ſtrongly. C5 * 6511 [44 EA p 
N Al chis vue de car bu. Stiogs E te. 
vel no electrical Virtue. N 


1 8 deſig to hat theſe Inquiries mock 255 


beg Leave to be al 
Terms, (which I ſhall Rete * in are 0 
ſome 


uſing many Words in giving a 
electrical 9 which I have made mace, and ſhall 
rupee i make. 
1 - Devin „„ 
2 A Body eletirical per fo is ſuch 2 Body in which 
dne may ercite Electricity by Rubbing, Parting, Ham- 
mering, Melting, Warming, or any other Action on 
| — Body ãtſelf, as amber, Scaling Wax, Glaſs, Reſin, 
0 g ceny. if not all, Animal Sub- 


CES. 4 . : '? 0 1 þ 24: 


DzriniTION. ul 


: = New-elefriga] 18 ſuch a Boch as 4 be 
I electrical by 


any Action upon the Body, it{cif 
im- 


. 20851 
kv Fapable, of — that 
al per ſe. 


OBSERVATIONS: 14-43. 4:5 


1. When the Air is full of — Bhdtrk 
align ſe are excited to: Electricity with very great 
culty, requiring to be often warm id, and much 
nb, 3 as appears in OY" that Vittue 22 
Amber, Wax, G cr. als 85 


2. In dry Weather, eſpecially in n froſty Weather, 
the Electricals per ſe will have their Virtue: excited 
with very little Action upon them; as appears by 
Warming a Glaſs Receiver, which, without any rub- 
bing, will cauſe the Threads of a Down Feather, tied 
to an upright Skewer, to extend themſelves as ſoon 
as it is put over the Feather. Sometimes Reſin and 
Wax exert their Electricity by only being expos d to 
the open Air. 

3. Electricals per ſe retain the Vitwe longeſt 
when kept near to, or inclos'd by, other Electricals 
per ſe. Thus the rubb'd Tube will retain its Virtue 
pretty long in dry. Aix, as appears by chaſing a Fea- 
ther about the Room very long without new rub- 
bing; as alſo by Lumps of Reſin and Sulphur, Cc. 
which have been melted and poured into dry Brink 
ing-glaſſes, keeping their Virtue long, if kept in 
thoſe Glaſſes, and wrapp'd in dry Silk, or ſuch ſort 
of Paper as will become electrical by rubbing; for 
as "_ as they are expos'd to the Air, they. will at- 
tra 

4. Electricals er ſe communicate their Virtue to 
an of the Now-elefFrical, when brought near them; 


in | which Caſe the Non-ete&ricals attract and * 
like 


immediately; 
Virtue from a an 2 


4 ; W 1 &. 3 
8 #5 


L 
like the Electricals per ſe. Thus an Iron Bar ſuſ- 
pended by a ſilken Thread, an Hair Rope, or a dry 
Cat. gut, when an excited Electric per ſe is brought 
near it, will both attack and ſend out its Efluvia to 
a Non electric held ncar it; as appears in the Dark 
by the Light coming out at the End of the Bar. 

5. An Electrical per ſe loſes its excited Virtue in 
communicating to the Non- electrical; and the 
ſooner, the more of thoſe Bodies are near it. Thus 
in moiſt Weather the rubb'd Tube. holds its Virtuc 
but a little while, becauſe it acts upon the moiſt Va- 
pours that float in the Air; and if the rubb'd Tube 
be applied to Leaf. Gold or Braſs, laid upon a Stand, 
it will act upon it much longer, and more ſtrongly, 
than if the ſame Quantity of Leaf. Gold is laid upon 
a Table, which has more Non- electrical Surface than 
che Stand. 9 
6. When 2 Non-eleBrical is ſuſpended by, or 
only. touches an Electrical per ſe, it receives the 
Properties of an Electrical per ſe from a. rubb'd 
Tube or Wax, Cc. This appears by the Fire that 
flaſhes from the Fingers of a Man ſuſpended by Hair- — 
Ropes, or who ſtands upon a Cake of Reſin, when 
he has receiv'd Virtue from the rubb'd Tube. 

7. The Virtue which a Non-eleFrical receives 
from a rubb'd Tube, runs on to the moſt diſtant Part 
of the ſuſpended Body from the Place where the 
Tube is applicd, and ſcems'to be collected there, from, 
whence it flaſhes in the Dark, ſnaps, and exerts its 
Attraction upon the Thread of Trial; though as the 
Virtue runs along, it ſometimes ſhews itſelf 1 in other 
To of the ſuſpended Nom electrical. 


3. If 
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3. Ha Nim-eleB3yical, a BY! receiving the 
Virtue from the tubb'4 Tube, be made to communi- 
cate with the Floor of the oom, or any other great 
XN, on-elettyital Body by a Not-olerical. String; Tow 
ſmall (6eyet, (though hut x Thread) the Virtue will 
not ſhew itſelf,” as it did before, at dhe Extremitics, 
where the Flaſh of Light was feen. * 
9. If a Nom electrical be ever fo big, ben fuſe 
pended, it will reccive Electricity from the rubb'd 
Tube, And if five or fix tuhdred Foot long, when 
the rubb'd Tube is applied at one End, the Bodies 
hanging at the other End will become clerical. 
This has been tried by ſeveral People as well as my. 


 Non-ele&rital String be faſten's 
„and extended to à great 


ſelf. 
10. If a long 


to an Electrical per ſe 
Diſtance, being ſupported by Electricals per to 


keep it from touching the Ground, all Bodies faſten d 
at the End of it will become electrical when the 
bb Tube is applied at the other End, 'though! the 
Tube does not touch 75 bur is only brought within 
two orthree Inches of ir. 

N. B. This String we have before Halled the Con: 
ductor of Electricity, and the Cat-gut or filken 
Strings, Glaſs Tubes, or whatever kept the long string 
from touching, the Ground, Sup pn rr. 

If any of the Supporters, 'mention'd: in tte laſt Oh. 
Ce” be chang d for 27 on-elefricul Supp orrer, 
the Virtue will Here 'be 'd'and ar away 'by 
that Supporter : But if that Mal be again ſup 
ported by Elettricals | er H, it will only receive ſo 


mach Electricity as will Itpregrate it, atid tiren the 
Virtue 


if they be wet, ot only moiſten d. Thus Supporters 
that tranſmit the Electricity immediately, ſtop it 
when wet with a Spo 


of the Virtue. given 
End of the String. 
VN. B. All the ſix E 
Beginning of this Paper, confirm this Obſervation. 
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Virtue will go on to the End of the String, and im- 
pregnate the Bodies faſten'd to it. 
12. The Now-elefFricals receive the greateſt Virtue 


at the End of the String, and moſt of all, if they are 


wet. But the Electricals per ſe, if long Bodies, as 
1 


ong Sticks of Wax, and Glaſs Tubes, only become 
electrical at the End next to the String. 
13. Electricalt per ſe will become Nom electricals, 


nge, or when blown through, 
if open Tubes. And if the long Electricals per ſe, 
hanging at the End of the Conductor, be made wet, they 
will become Nom electricals, and ſtrongly receptive 
by the rubb d Tube at the other 


1ments mention'd in the 


14. A Nom electrical having been impregnated 
with Electricity by the rubb'd Tube, is repell'd by it, 
till it has loſt its Electricity by communicating it to 


another Nom electrical. Then being in its firſt State, 
it is again attracted by the Tube, which holds it till 


it has fully impregnated it; then it repels it again. 


This is evident, by attracting a Down Feather by the 
Tube in the Air, and then repelling it; ſo as to make 


it dance backwards and forwards to and from a 
Finger held up at a Foot or two from the Tube. 


But the Thing appears more plainly from the fol- 
lowing 


Dd E x- 
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ny 
ExyPERIMENT VII. 


Having rubb d the Tube Ti, (fee TAB. I. Fig. H.) and 
with it attracted a Feather, the Feather at ? was repell d 
from the Tube, whenever it was brought hear it; but 
ſuddenly dipping the End T 'of the Tube in Water, 
the Feather floating in the Ait came to it a_ and 
ſtuck to the End of the Tube at T'or-near-F. 

N. B. In fair Weather this Experiment will not 
ſucceed, unleſs the Tube be thiuſt pretty deep into 


Water (a Foot at leaft) ; but i in moiſt & Wether” an Inch 
or two will do. 


P. F. Though animal Subſtances * gencrally 
thought to be Electrical per ſe, yet it is only when 
they are very dry: This is the 1 why a living 
Man ſuſpended by a Hair Rope, or ſtanding upon a 
Cake of Reſin, to receive Electricity from the Tube, 


muſt be conſider'd as 83832 — of 
ae Fluids of his Body. | 


N. B. The above 888 3 with the 
Queries in my former Papers, will be further illu- 
| ſtrated by ſome Experiments which. 1 do not now 
mention, becauſe I have only try'd them at home; 


but when I. have try'd them — Se the ROYAL 


SociErTy, I hall _ an 3 r them in 
* "ret 2 P 


= : . & * 
4 * . 9 * 0 * at - ” i - 4 1 
+ 4 4 EO ')} . 4 2 * g a $ 
= 1 a * - 
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t 30 
X. An Account, of ſame Electrical Experiments 


made at his Rovtar HiGHNESS the 
3 FW LES's Hon 2. Cliefden, 


- 6n, Tuieſday 156 1h of April 1738. where 


1 the Electricity 04s. conveyed 4¹⁰ Hab in a 
. dirt Line. y the Same. rok 22 


AVI NG heard chat Electricity had bool catried 
Along an heimpen- String five ot fix: hundred 
dot long, but Having gal ſeen it H¹Hen thé String 
was catried backwards and forwards in a Room by 
Silk Supporters, I Was willing to try it with a Pack- 
thread String ſtretchd out at- fall Length y for which 
Purpoſe having join d a. Catgut String of ;ſik. Boot 

de of 2 Door! im tlie 


long, I faſten'd' it tothe: Ti 
Suite - of Rooms at Cliefder z and having alſd tied 
another Cat- gut, like the firſt, to the other End of 
the String, I tied it up to the Inſide of the Door at 
the other End of the Houſes but at the Place where 
the Packthread was join d to tlie Cat. gut, 1 left a 
Foot and an half of Packthread hanging down; and 
faſten'd to it a e Vitæ Handle of a Burning- 
Glaſs. Then applying a rubb'd Tube at the other 
End of the String, I made the Electricity run to the 
Ermm Vitæ, but with ſome Difficulty, which 1 
attributed to the Size, being an animal Subſtance 
that ſtill ſtuck to the Packthread as it was new; 
therefore I causd the Packthread to be wet with a 
Sponge from one End to the other, to waſh off the 
Size: Then was the Electricity from the Tube com- 
municated very ſoon and very ſtrongly; for the 

D d 2 Thread 


nnn. 


2 


—— ———z— . — „„ 1123 — — 


„A D ds. —_— 
>” 


* | edt 


* 
„ 9 


e a tne. 4064. I” ——_ 


— 
— — — — 2 — 
4 1 * — 
- —ů — - 
22 oy 4 - 


— * — —ͤ— — — —— — — — — — 
. * 
- — —_ 222 2 
c r rs 
81 


r c 57 


— = * WW. -— — 
— — = = 
4 * 4 — 2 - _ 
— — — —— — ————— — - — - - =_ — — — — — — — — _ 
A — — — — 2 
— — — — _ © <— — ——— — — — —— = = — — — a = - — — = — — — — — 
* — - = — - - — — = — - - — — - — — —_ 
2 — = o# m—— — - — — — —- — — — — — — _ * = — 
Y . - ——— De — 1 . 1 -” - — — — — 4 
n - jou 4 — * * Ta i cs 
m A A = _ — = — n — — — 


— — --— "_— - — 
— 
— —— Is — xz — 2 222 — —— 


— 


[ 216 J 


Thread of Trial (mention'd in. my former Papers) 
was drawn by the Lignum Vite at the Diſtance of 
a Foot. 
Afterwards having join'd more Packthread together, 
I made a String of four hundred and twenty Foot long, 
one End of which I faſten'd (by the Interpoſition of 
Cat-gut as before) to. the Iron Gates in the Garden, 
— the Houſe, and the End which had the Lig- 
num Vite Handle, to the upper Part of the Door next 
to the Back-: ſide of the Houſe in a large Drawing 
Room, taking care that the String came through 
the middle of the open d Doors through which it 
paſſed; and to prevent this String Crs: upon the 
Ground, three Pieces of Cat-gut held acroſs by two 
Men, at equal Diſtances from the Ends, and from each 
other, — it. The String was altogether dipp d 
in a Pail of Water, before the 1 but great 
Care taken, that the Cat- gut ſhould not be wet. 
Then J applied the rubb'd Tube at the End in the 
Garden, whilſt my Aſſiſtant held the Thread of Trial 
near the Handle — d, which Thread was 
ſtrongly attracted, though the Wind was very high, 
and blow'd in the contrary Direction to that! in in which 
the Electricity ran along. | 
I firſt tried the Experiment with the Packthread dry, 
but then it would not do at that Diſtance. 
N. B. The Weather Was moin when 1 made the E * 


periment. 
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Xl. Obſervationes Botanicæ, Plantarum qua- 


rundam Deſcriptiones accuratiores exhibentes; 


per D/. Paulum Henricum Gerhardum Moeh- 
ring, M. D. factæ; ad Illuftriſfimum D*. 
Hans Sloane, Bart. R. S. Præſ. miſſæ. 


I. 


SAL ICORNIA ramis clavatis, ſquamis articulo- 


rum adpreſſis. 


L A NTA annua, quoad omnes partes ſucculenta, 
8.9. digit. Rhenan. raro pedem Rhenan. alta. 

Raprx e multis fibris filiformibus conſtar. 

CAauLi1s ramoſus, tereti- compreſſus parum, ad radi- 

cem lignoſus & rugoſus, ſupra ſucculentus, glaber, 


aphyllus, clavatus : Clavis oppoſitis, alterno ordine e 
productionibus auriculatis, ſquamatis, vaginantibus, 


arcte adpreſſis, caulis primarii erumpentibus, +, 1. ad 
1 = dig. Rhen. longis, ſuprema terminatrice reliquis 
longiore. | 

FRUCTIFICATIO e Flaſculis ternis, figuram trianguli 
birectanguli ſphærici, cujus baſis ſurſum convexa eſt, 
repræſentantibus, alterno ordine ſibi oppoſitis, con- 


ſecundum longitudinem obſitæ ſunt. 


tius fructificationis ſerviente, ac infima ſtamina occlu- 
dente. 

CaLyx eſt productio ſcapi ſquamata, marceſcens 
quocum unum planum efficit; 


Floſ 


ſtat. His fructificationibus triangularibus omnes clavæ 


Inſidet cuilibet commiſſuræ ramulorum ſquamato- 
denticulatæ, ſubacutæ, denticulo inſtar receptaculi to- 
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Floſculi ſuperioris, & quaſi intermedii, thomboi- 
deus, angulo inferiori rectilineo acuto; Angulo ſupe- 
riori curvilineo obtuſo; 

Floſculorum duorum inferiorum, aut, 1 mav is, late- 
ralium, Trigonus, bafi Parum latiore. 9 

CokoLLA nulla. 

STAMINA Duo, ſupra & inſta g germen opal to Gtu, 
ejuſdem baſi adfixa, & e rimula calycis prominula : 
Superius primum exſurgit; quo delapſo, inferius pro- 
dit (Unde factum eſt, ut omnes Botanici unum 
modo ſtamen cidem adſcribant )). 

Filamenta filiformia, intra calycem abſcondita. 
Antberæ oblong, erectæ, extra calycem hiantes, 
didymæ, (inde fit, ut primo ſubtiliori adſpectu parvum 
corpus tetragonum præ ſe ferant) extrorſum concavæ, 
lateribus introrſum longitudinaliter convolutis, cum 
filamento æqualis longitudinis, eidem in ſummo 
utrimque adhærentes, arcteque illud obtegentes, baſi 
ſua plerumque intra foveolam calycis incluſæ. In 
concavitatem iſtam multum farinæ genitalis delabitur. 

PrsTILLUM, Germen ſubrotundo- acuminatum, in 
medio filamentorum ſitum, intra calycem abſconditum. 
ejuſdem cum filamentis longitudinis. 225 
Stylus nullus. Stigma capillare, acutum. 

PERICARPIUM Capſula velicaria, inflata, ovato-acy- 
minata, exacte referens calyptram polytrichi DILLEN11, 
ſed deorſum magis ampullatam, intra calycem latcns. 

SEMEN unicum, ovato-compreſſum, horizontaliter 
in capſula ſitum, a baſi ad medium ſulcatum, tenniß 


ſimi ope pedicelli coſts caulis adfixum. 
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OBSERVATION ES. 


4. Creſcit heic locorum ubique ad oceani Septem- 
trionalis litus, dummodo terra pinguis, argillacea 
(noſtratibus Schlick vocata) adſit, & magnis fluxibus 
maris aqua ſalina interdum -conſpergi poſſit. Simul 
ac vero terra aggere circumvallatur, & maris undis 
ſubtrahitur, ſicque ſalis marini nutrimento privatur, 
ſequenti ſtatim anno diſparet. 

6. Adhibetur inter acetaria, refrigeranti ſapore ſe 
commendans. 

c. Floret Auguſto, ſemina perficit Seprembri & 
Octobri. Plantulz prodeunt fine Aprilis, & initio 
Mai: His cotyledones tereti-oblonge, ſucculentæ. 
d. Ergo pertinet in Syſtemate Sexual; LINNÆI ad 
Diandriam Monog yniam. 

(e.) Alia haut ita pridem ſpecies Saltzdablenſis, 
Ducatus ſcilicet Brunſvicenſis, nobis, ſiccis ſpecimi- 
nibus, miſſa eſt a D. D. FERANc. ERN. BRUCKMANNoO, 
quæ longe diverſa a noſtra, adpellari poſſet Salicornia, 
ramis imbricatim pyxidatis, ſquamis articulorum ex- 
ſtunt ibus, propoſitaque a variis auctoribus videtur. 
() Tandem, genus Salicorniæ a nullo hactenus 
Botanico curate ſatis enodatum fuiſſe patet, teſte 
fragmento amiciſſimi LIN N Charact. Gener. Plan- 
tar. & Hort. Cliffort. ſua enarrantis ex incompletis 
ToURNETORTII ac MAGNOL1I adumbrationibus. 


TRAN en ee: | 
VERBASCUM folijs cordatis crenatis acutis glabris : 
floralibus ternis. 


PLANTA biennis, ſecundo anno florens, caule 7, 8, 
pedes alto. 
CAULIS 
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medio infimo duplo triplove longiori. 


ſummo caulis unicus, reliquis ſuffocatis. 
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CavL1s plerumque ſimplex, nonnumquam in- 
ferne ramoſus, longiſſimus, erectus, teres, breviſſimis 
pilis villoſus, læte viridis, inferius valde folioſus, ſupe- 
rius ab initio florum emergentium parvis foliolis ſti- 

atus. ä 
8 FoLIA primi anni & Caulis inferiora ſeſſilia, ſemi- 
amplexicaulia, cordata, in acumen lanceolato-linearc 
acutum terminata, mollia, glabra, margine crenato, 
dentato: denticulis inæqualibus. 

Floralia terna, lanceolato-lincaria, acuta, parya, 


FLoREs plerumque quaterni ex codem finu: in 


PEpuNCcUuLvUs breviſſimus, calyce triplo fete bre- 
vior, craſſus, ſimplex. 
CaLYrx. Perianthium, ut in Linn. gen. pl. ad baſin 
fere quinquepartitum: laciniis lanceolato-linearibus, 
hirſutis. 

CoRoLLA. Petalum, ut Linn. gen. 153. 
STAMINA. Filamenta 5. (ubulata, corolla breviore : 
tribus ſuperioribus reliquis brevioribus, circumcirca 
lanuginoſis: duobus infimis reliquis tertiam partem 


 Jongioribus, declinatis, ſurſum incurvatis, in medio 


interni lateris lanuginoſis. 
Antberæ trium breviorum filamentorum triangu- 
lariter incumbentes, adpreſſæ, planæ, ſexangulares : 
duorum longiorum filamentorum reQanguli figura in- 
cumbentes, adpreſſz, planz, ſexangulares. 
PiSTILLUM Germen ſubrotundum. Stylus filifor- 
mis, inclinatus, ſtaminibus parum longior, marceſcens. 
Stigma, ut Linn. gen. * 
PERICARPIUMCapſulaſubgloboſa,tranſyerſimaſum- 
mo ad baſin biſulcata, bilocularis, &c. ut Linn. gen: 
* 
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Inwvolſucram hujus exterius eſt calyx erectus, fructum 
amplectens. 


Zinn. gen. 


Obſ. 4. Ergo quoad plurimas fructifcationis partes 


ſimillimum exſiſtit Verbaſco quinto Linn. Hort. Cliff. 
p. 55. in reliquis diſſert. 

6. Corollarum color flayus, unguibus maculatis, 
purpureis: filamenta interne purpurea: horum b 
partim purpurea, partim alba. 


c. Semina vere 1738. ab optumo Linn&o titulo 


Verbaſci e Virginia miſſa, cum plurimis aliis noviter 


ex America advectis, atque ad Illuſtr. Dom. GE. CL I- 
FORD tranſmiſſis, plantas modo deſcriptas largita 


ſunt, quæ hyeme ſolo jus tea conſervandæ * nos 


videntur. 
(d.) Flos tota eſtate matutinis boris apertus. 
e. Ergo Verbaſcum annuum, foliis oblongis ſinu- 
atis obtuſis glabris. LIN N. Hort. Cliff. 55. melius cir- 
cumſcribetur hoc nomine: VERBASCUM foliss ob- 


longis ſinuato-crenatis obtuſis glabris, florali unico. 
Cujus differentia ſpecifica potiſſimum in his conſiſtit : 
Folium florale — — unicum. Flog 
unicus. Pedunculus longiſſimus, filiformis, calyce 
triplo longior. ins ſub fructu ü nn 


1 _ 
SENEC10 foliis pinnatifidis lacinulatis : laciniis omni- 
' bus laxis patentiſſimis linearibus acutis. 


Jacobæa altiſſima, foliis crucz artemiſizyc Emil 
ven & æmulis. Rupp. Jen. 142. 
E e Caulis 


SEMINA Numeroſa, oblongo · quadrangularia, trun- 
cata, . minutiſſime rugoſa, parva. Revogearate, ut- 
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Caulis humane altitudinis, teres, leviſſime angu- 


loſus, ſtrigoſus, glaber. 


Folia alterna pinnatifida, glabra, laciniis zquali- 
bus, lincaribus, patentiſſimis, laxe lacinulatis, apicibus 
acutis, rachi lincari : color ſaturate viridis,. 3 
parte parum pallidior. . | 
Carollæ radii flavi, magni, mox "revoluei. 
Calycis in baſi foliola reliquis adpreſſa, 5 
Obſ. a. Dixi hanc plantam, Jena — Seneci- 
onem, ſecundum eee, a LING. gen. Net. 
647. datum. 

6. Ergo ſpecie diverſa a Lunar: "AL foliis 
pinnato rats, 1 lacinulatis. Hort. Chg: 406. = 


ILLECEBRUM Linn. Corollar. gen. 947: Rapp. Jen. 


Car: LYX Waden pentaphy! tum, cake fl 
olis craſſis, erectis, compreſlis, introrſum ad ſummum 
fere excavatis, perſiſtentibus, ſera. infuma terminatis. 

CokolL LA. Null˖la. 

STAMINA. Filamenta quinque erjanieaterliG@bulis) 
fructu breviora, intra calycem. Anthere. as, 
erectæ, ſimplices. 


P3sTILLUM. Germen ovato-acutum, * dimidio 


fere brevius. HHlusnullus. * ſimplex, turgidum, 
obtuſum. 


PERICARPIUM. Capſule membrapaces tenuiſſima, 
ovata, utrimque acuminata, ſimplex, univalyis, ſuperne 


dehiſcens, ca alyce tea. 
- SEMEN; Unicum, nn rn e r 
5 15 Obi. 


mum, nitidum. = 


? 
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bl. 4, Ergo pertinet in Stem. Sexual. LIN NI 
ad Pentandriem Monog yniam, commodeque pot 
genus 94. Achyranthzs collocabitur. 

6. Obſetvatio tribus annis repetita hæc docuit, 
quum plantula humifuſa copioſe apud nos in arenoſis 


humidis proveniat. 
RuPPIA foliis linearibus obtuſis. 


PLANTA aquis marinis innatans, flexuoſa, perennis. 
*Ravrx tamoſa, faſciculos foliorum emittens; cor- 
pus teres, geniculatum, repens, brunnum, ſolidum, 
craſſitie pennæ circiter columbinæ, aut parum tenu- 
ius; fibrille capillares ſimplices, e geniculis tantum 
ptodeuntes, unciam unam alteramve longæ, albi- 
Feaſticuli caulini, culmi graminei ſpecie, ſinguli e 
ſingulis radicalibus ramulis prodeunt, compreſſi, laxe 
geniculati, glabri, valde infirmi, flexiles, natantes, 
aquave marina refluente, argillæ incumbentes, e quo- 
libet geniculo vaginato, alterno ordine, ramos com- 
F 
Folia vaginantia, alterna, linearia, verticaliter 
obtuſa, oblönge parallelogramma, glabra, mucoſa, 
ſaturate viridia, baſi geniculis caulinis infixa, ramulos 
cum horum foliis, narciſſorum inſtar, includunt. 
Verſus extremitatem cujuſlibet ramuli 2, 3, 4 folia, 
ſitu parallelo, unicæ yaginz includuntur. 9 
Foliis vaginatis onfnibus fere, ipſo caule longi- 
oribus, frutFificationes ea quideni lege inſunt, ut he 
in dimidia inferiori ejus parte intra rimulam com- 
feſſam abſcondantur. Supra & infra fructificationis 
. 5.4 1 - $821 44% Ec 2 lineam 
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81 
lineam geniculum tranſverſe ſulcatum eſt, hanc a pe- 


tiolo infra, & a reliquo folio ſupra diſtinguens. 

CaLrx, Involucrum uni ver ſale, vagina ſpathæ vices 
ſupplens, in dimidia inferiori folii parte, introrſum 
rima media longitudinali, cujus latus unum ab altero 
aliquantum obtegitur, hians. - 

Spadix intra involucrum, aids, albidus, 
compreſſus, obtuſus,  lateribus longitudinaliter parum 
convolutis, medio leviter carinato, dorſum involucri 
ſpectans, longitudine + involucri, aut parum longior, 
numquam hujus finem adtingens, fructificationes 9. 
ad 1 3. diſtice in longitudine obliqua fovens. 

CoROLLA Nulla. 5 

Filamenta nulla. Ant heræ ſolitariæ, ante flore- 
ſcentiam intra involucrum latentes, ovato-oblongæ, 
utrimque ſubacutz, oblique adſcendentes & diſtice 
ſecundum longitudinem ſpadici ita adhærentes, ut nunc 
3 nunc duas antheras unicum piſtillum codem 

n plano excipere videatur, fi ngulis tamen antheris 
0 ngula piſtilla vere adſint, modo abſcondita, modoque 
viſui obvia. At explicatæ, (i. e. durante floreſcentia) 
ab alis ſuis lateralibus, elaſticis, membranaceis, pel- 
lucidis, expanſis i in figuram naviculæ concavam incur- 
vantur, carina deorſum prominente, & piſtillis ita 
ſuperimponuntur, ut diſtracta utrimque, patulaque 
facta involucri rima, ima ſui parte ſurſum horizon- 


taliter adſcendant, atque navicularum concavarum 


ſpecie ſecundum longitudinem extrorſum - pateant. 
Corpus antherarum flayum & mucoſum >, quod 
facile abſtergi poteſt. | 

P1sTILLUM Germen intra involucrum, oblong gum, 
ad baſin, qua ſpadici adfigitur, parum amplius. Stylus 


intra involucrum, ſimplex, filiformis, ſurſum recurvus, 
per- 


1291 3 
perſiſtens, poſt floreſcentiam cum ſpadice parallelus, 
& parum curvus. Stigmata duo, tenuiſſima, capil- 
laria, ab invicem diducta, extra involucrum horizon- 
taliter exporrecta, cito marceſcentia & evanida (ut 
relicta hinc macula e ferrugineo- nigricans facile alicui 
imponere poſſit, ſtigma modo unicum eſſe ). 

PERICARPIUM; Cortex tenuis, membranaceus, 
cylindraceus, baſi obtuſus, apice ſtylo munitus, ſtylo 
parum longior, cum ſpadice parallelus, baſi liber ; ad 
finem ſtyli ſpadici adfixus, pedicelli ope breviſſimi. 
SEMEN In quolibet cortice ſolitarium, cylindraceum, 
utrimque obtuſum, longitudinaliter ſubtiliſſime ſtria - 
tum, album. 5 85 


inſt 


4 


nullo, quantum memini, niſi forte Anglo botanico, 
deſcriptam aut depictam eſſe. Ruppiz generi inſe- 
renda videtur, fi hujus character, amiciiiimo LIN NÆ O 
non niſi ad ſiccum exemplar, ut ſignum , in generi- 
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Ca byx, Nullus. „ „ 

Erol, r 

Stamen, Elass unicum, fiatathre, ceaffiſey: 
lum, deciduum, longitudine fere antherarum, germini 
inſidens. Anthera didyma, quolibet ſegmento a 
en ee germine & filamento parum wee 

carnoſfa. 

Piſtillum, Germen oblongum, infra ſtamen. Stylus 
. filiformis, tenuis, erectus, acumine extrorſum 
reflexus, introrſum ad latus ſtaminis ex apice germinis 
oriundus, ftamine longior, mate ſcens. Sigma acu- 
tiffimum. Sar _ 
F Nullum. foe OT | 
Semen Unicum, oblongum, nudum, duriuſculo te- 
gmine abſcondens nucleum parvum. | 
Obl. 1. Floret Jun. & Jul. fructum perficit Auguſt. 
Septembr. creſcit abunde in foſlis Jeveranis, prope 
Embilam Frifie Orientalis, &. © af 
2. Variat ffaminibus rubellis, quæ copioſior 3 & 
aliis locis faminibus albidis, herbaceis, quæ rarior.. 

3. Ergo margines illi, a LIN NO gen. 1. ſub 
calyce deſcripti, ſunt veræ anthers; nec aliud quid- 
quam bona lente detegendum. | 


Vide 


[D 221. 1 
Vide Tas, I. Fig, AB.C. 


FIGURARUM, | ſub lente Muſſchenbreeckiana a me 
delineatarum, explicatio. 2 


Fig A. F. los antice viſus, a lament; apr; | 
a, Filamentum. | 2 


h b. Anth&e, antice viſe, ud 207 


Fig. B. Flos a ; police vi ut leer cles, 


c. e. Antheræ, poſtice viſe, ut full in conſpottiins 
prodeant. gt 


d. d. Germen. i © 211 | Retiring 1 in 
k. Stylus cum ues | : „ #1041} 0 

Eig. C. Seme 4.0 5 5 122 a irs . 
. Semen fere matutum- b 3 
4 4 Kale — eben en rell Bak tt fl. 
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XII. 2 Anthehii Viembeigz by 
Her J. Fried: Weidlerum e 
ihiaem 970 . R.'S. Fond. r. Fo 
municata, # in n Epiſtola la ad G. Mena ; 


R. S. Seer. 


LE N 7anuarii A. 1738. quidam ex auditori- 
bus meis, cum ante meridiem in campo prope = | 

Vitembergam agros dimetiretur, forte fortuna Anthe- 
lium, ſive Solis imaginem e regione Solis veri verſus 
ſeptentrionem poſitam conſpexit. Nimirum mane 
nora f 8. celum undique ſerenum, mox circa horam 
de ſptentrionali plaga, nubes exoriuntur, ibique 
ſenſim 


17 % 
—— — — 


poſtea patum hora undecima: Mate lenis ventus ex 
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ſenſim & paullatim condenſantur, temporis progreſ- 
ſu he in meridièm ultetius ſeſe explicabant. Hora 
9. min. 39: eum nubes ohſcuræ fere verticem atti- 
giflent, apparuit in illis Sol Soli oppoſitus, pari ma- 
gnitudine, rotundus, admodum ſplendidus, ut oculi 
ejus lueem fertè non poſſent, corona ſive halone 
ovali cinctus. Diameter coronæ major, Solis circiter 
diametrog quinque, minor tres capicbat : Ipſa corona 
oque colotibus exornata, parte rubra in 


rubro  flavogi 
Anthelium verſa: Tractus nubium, - reliquus intra 
coronam flaveſcebat, hinc inde etiam rubebat. In 
Anthelio decuſſatim ſeſe ſecabant due iridis por- 


tiones, ſub angulo 60 fere graduum, utrimque in 


ortum & occaſum flexz, & ad coronæ ovalis peri- 


pheriam continuatz : Quales A. 1661. P. 6. Sept. 
Hevelius quoque cum Anthelio vidit, quemadmodum 
in tractatum de Mercurio ſub Sole p. 176. narrat. 
Durabat ſpectaculum per horz quadrantem ; cum 
enim nubes in meridiem longius extenderentur, & 
Solem verum occultarent, Anthelius evanuit. Ningit 


media inter mcridliem & occaſum plaga ſpirabat. 
En figuram ab, jplo ſpegstore mihi cxhibitam, in 


TAB. II. Fig, 1. 
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XII. Occnltatio Palilici, A. 1738, d 23; 
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9 


Decembris St. N. obſervata a D. Chriſt- 
fried Kirchio, Aftronomo Regio, Berolini. Er 
Haeris ad J. F. Weidlerum datis excerpta. 


U artes | 
. . i Jmnicrotm lr 1 i m : 
oY Þ. 4 eb | nth -D . I. M 


Vide Scuzaa hujus Occultationis in Tan. IL Fig, a. 


Situs ſtellæ reſpectu macularum lunarium  ſequents 

I. Ante obſervationem (1) h. 6. 200. notavi ſtel- 
lam in linea recta a meridionali margine Inſulæ 
Macræ (Poſidonii) per ſeptentrionalem partem Ponti 
Euxini, (medium maris Serenitatis) & M. Ætnam 
(Copernicum) producta: & linea a M. Sinai ad ſtel- 
lam fere ſtringebat littus ſinus Sirbonidis. (M. Hu- 


aorum). 5 
* Ff II. Tem- 


a a -« _ —— — — — = F i — 
- - - — — - 


b (Platone) per Byzantium (Menelaum) producta, quæ 


821 
II. Tempore obſervationis, (f.) ſtella erat in linea 
recta à lacu nigro majore (Platone) per partes ori- 
entales inſulæ Cercinnæ 6 Keplero verſus ortum) 
producta. | 
III. Tempore obſeryationis (2.) ſtella in linea per 
medium Paludis Mzotidis & medium M. Adriatici 
(per M. Criſium & S. medium) continuata. 
IV. Tempore immerſionis ſtellæ, ſequentes line 


rectæ ad illam coincidebant, & locum peripheriæ 


lunaris, ubi ſtella occultabatur, deſignabant. 
1. A littore Pontus Euxini (M. Serenitatis) 


verſus Cæciam ſpectante, per M. AÆtnam (Co- 
pernicum). 
2. A littore ſinus Apollinis, per loca paludoſa 
(ſc. a littore S. Iridum, per Keplerum). 
3. A M. Sinai (Tychone) per littus meridionale 
S. Sirbonis (M. Humorum). 1 
V. Emerſio ſtellæ contigit e regione M. Paropa- 
miſi, (Furnerii) & in linea recta a lacu nigro majore 


ſtringebat ſinum extremum Ponti (M. NeQaris), ': - 
VI. Tempore obſervationis (7.) M. Porphyrites, 


(Ariſtarchus) margo ſeptentri6nalis L Theſpitis (Fra- 
caſtorii) & ſtella in linea recta. - 


VII. Tempore obſervationis (8.) Lacus Hyperboreus 


fuperior (Hermes) medium wy ned ry I 


Criſii) & Rella in | linca ro. 


- 
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Occultatia Pabilici obſervara Vit mbergz Saxqnum, 
d. xx111, Dec. Sr. N. A. CIO DCCXXXVITE. 4 Jo. 
Friderico Weine R. 8 Lond. * c. __ 


Immerſto n 5. fe; 4 27: 33. 
/ woes WW ww © 
— nne Us 1 4. 
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"ANNOTATIONES. 


r. Obſervais a duobus ſpectatoribus ſimul per- 
acta; ego tubo aſtronomico 1x pedum utebar, ami- 
cus & ſocius obſervationis per eee iv pedum 
lunam contuebatur. - a 

2. Immerſio & emerſio facta in inſtantt: uno tamen 
prope minuto horario citius per longiorem, quam per 
breviorem tubum animadverſa. = 

3. Appulit ſtella ad marginem lunæ orientalem, 
circa gradum 163. ſchematis lunz plenæ mobilis He- 
veliani, - Selenographiz, p. 364. emergebat circa gra- 
dum 272. ejuſdem ſchematis. Itaque linea recta, 
puncta immerſionis & emerſionis copulans, ſtringit 
extrema maris Humorum & N ubium & inter Pita- 
tum & Mare Nubium tranſit, 
Cœlum tempore immerſionis ferenum non erat, 
ſed tenues nubeculæ ſemper fere ante lunam & ſtel- 
lam obetrabant: ideoquè figura ſtellæ oblonga, diu 
ante occyltationgm, per atmoſphere vapores ſpecta- 
batur. 
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Obſervatio Immerſionis & Emerſionis macularum, 
gun tempore erlipſeos in diſco ſolis conſpicue fu- 


errant. 


*-IMMERSIONES.. 


Appulſus Lune ad maculam a) 
() 


Tegitur tota macula 


Appulſus Lunæ ad maculam ( 
——— macula (e) 


——— maculam 7 


Immerſio totalis WOE 2 
Appulſus Lunz'ad maculam (e 
Tegirur tota macula (e) 


EMERSIONES, 


Incipit cmergere macula 
Medium emerſionis 
Emerſio totalis.. ,. 
' Emerſio incipiens maculz.. 
Medium 3 ch 
Emerſio totalis 
Emerſio incipiens 
Emerſio totalis 
Emerſio 
Emerſio 


AN NOTATIONES. 


1. FIGURA 3. Tas. II. Siſtit ſolis diſcum recto ſitu; 
qualem helioſcopium foris adſpicientibus oſtendit. 
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2. FIGURA 4 Tas. II. Repræſentat maculas ſolis 
eo ſitu, quem ſub principium deliquii habuere, 
quarum immerſio & emerſio durante eclipſi obſervata 
fuit. Ye 

3. Luna ſubiit ſolem circa gradum 102. a Zenith 
computatum: diſceſſit a ſole circa 53. gradum, ab 
codem Zenith numeratum. 

4. Tempore maximæ obſcurationis lunæ orbis non 

plane niger, ſed puniceo colore tinctus per teleſco- 
pium apparuit. Maculz tamen lunæ diſtingui non 
poterant. 
5. Margo lunæ, parte ſiniſtra, quæ in meridiem 
vergebat, circa tempus maximæ obſcurationi is, mon- 
tium jugis diſtinguebatur, qui etiam in imagine, per 
teleſcopium picta, cernebantur. Reliquus margo ſub 
ſole conſpicuus æqualis. 

6. Durante tota eclipſi Lunæ peripheria nuda ap- 
patuit, abſque nebula, vel nube, quæ in aliis quan- 
doque eclipſibus eidem imminet. Circa finem tamen, 
cum unus circiter ſolaris diſcum digitus adhuc occul- 
taretur, motus lucis ſolaris vehemens in margine 
Lunæ aſpero notabatur. 

7. Denique prætermittendum non duco, quod 
amicus, harum rerum probe gnarus, qui per Teleſco- 
pium Aſtronomicum 1x pedum ſolem intuebatur, 
Circa hor. Iv. 3 1 min. in obſcuro Lunæ diſco lucem 
aliquam, inſtar fulguris, celeriter huc illuc in tenebris 


diffuſam, animadverterit: & quod idem obſervator 
circa horam v. min. 50 toti adſtantium coronæ affirma- 
verit, a ſe tum ter talia fulgura ſubito enitentia iterum 
conſpecta fuiſſe. 


XV. Part 
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XV. Part fa a Letter from Mr. J. Derby to Mr. 
Henry Sheppard, concerning a terrible 
Whirlwind, which happen d at Corne 
Abbas in Dorſerſhire, Oct. 30. 1731. com- 


municated to the ROYAL SOCIETY 


by Edmund Halley, LL. D. Fs Pr. R.S. 
and Aftronom. Reg. | 


N Saturday the 3oth of Oftober 1 laſt paſt, 
about a * before One in the 
N ight, there happen d at Corne- Abbas, Dorſetſbire, 
a very ſudden and terrible Wind Whirl-puff, as I call 
it: Some ſay it was a Water-ſpout, and others a Va- 
pour or Exhalation from the Earth; but be it of what 
Name it will, it began on the South - weſt Side of the 
Town, carrying a direct Line to the North-caſt, croſſ- 
ing the Middle of the Town in Breadth two hundred 
Yards, It ſtripped and uncovered tiled and thatched 
Houſes, rooted Trees out of the Ground, broke others 
in the midſt of at leaſt a Foot ſquare, and carried the 
Tops a conſiderable way. The Sign of the new Inn, 
a Sign of five Foot by four, was broke off ſix Foot 
in the Pole, and carried croſs a Street of forty Foot 
Breadth, and over an oppoſite Houſe, and dropp'd in 
the Backſide thereof. It took off and threw down 
the Pinacles and Battlements of one Side of the 
Tower; by the Fall of which, the Leads and Timber of 
great Part of the North Alley of the Church was broke 
in. The Houſes of all the Town were ſo ſhock'd, 

as to raiſe the Inhabitants ; no hurt was done but only: 
acroſs. 
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acroſs the Middle of the Town in a Line. No Life 
loſt, but Three bad a very providential Eſcape. Tis 


computed 'by judicious Workmen, that the Damage 
ſuſtaind by this Accident amounts to Two hundred 
Fiſty- eight Pounds, and upwards.. It is very temark- 
able, it only affected, as I have related: no. other 
Parts of the Neighbourhood or Country ſo much as 
felt or heard it. It is ſuppoſed by the mot} Judicious, 
that it began and ended within the of two 
Minutes. Twas ſo remarkably calm a Quarter after 
Twelve, that the Exciſeman walked through two 
Streets, and turned a Corner, with a naked lighted 
Candle in his Hand, unmoleſted and undiſturbed by 
the Air;_and as ſoon as over, a mighty Calm, but 
ſoon followed by a prodigious violent Rain. If this 
Fact be worth relating, I ſhould be glad to know 
amongſt the Learned, what it might be called, or, if 


to be known, from what Cauſe it might aciſc. 


Nov. 13. 1731. | | and moſt humble Servant, 
5 I. bechy⸗ 
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XVI. An Account of 


Letters found in the 


Middle of a Beech, by J. Theod. Klein, 
etary of Danmick, F. R. S. communi- 


Seer 
cated to the Ror AL. SOCIETY by Sir Hans 
bcian 


Sloane, Bart. Pr. of the R. S. and Phyſs 
to His MAJESTY,&c«. — Fron 
the Latin by T. S. M. D. 


N the Year 1727. a Seel per Was fell's near 
Elbing, for the domeſtic Uſe of John Mamnrice 
Meller, then Poſt-maſter of Elbing, now Secretary 
of his native City. The Trunk being ſaw'd-into 
Pieces, one of theſe, three Dant ic Feet fix Inehes 
long, cleft in the Houſe on the zoth of June, dil- 
covered ſeveral Letters in the Wood about one Inch 
and a half from the Bark, and near the ſame Diſtance 
from the Centre of the Trunk. The Hewer, having 
at one Stroke unfolded ſach a Prodigy, and believing 
there was Witchcraft at the Bottom of it, ran in all 
poſſible Haſte for his Maſter : But this Gentleman, 
well inftruted in ſound Philoſophy, gave Orders to 
preſerve the Pieces of Wood, and had them brought 
to my Study, at the ſame time communicating to 
me the Hiſtory, and his Sentiments thereon. - 

Figure 5, Tas. II. exhibits the Letters conſpicuous 
in = ſolid Wood, two of which, D B, ſhew their 
old Bark ſmooth and ſound. The Wood lying be- 
tween the Letters and the Bark of the Trunk, as well 
as that between the Letters and the Heart of the Trec, 
is lixewiſe ſolid and ſound, bearing not the leaſt 
G g Trace 
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Trace of Letters. The Characters q (1, being ſome- 


tritious Juice, and the Utriculi in which it is pte- 
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what hollow, receive the Bark of the Letters D B x. 
The ſame Letters are ſeen in the Bark of the Tree, 
only that they are partly ill - ſhaped, partly almoſt 
effaced, whereas thaſe within — 4 due 9 
as if done with a Pencil. | 
Now ſhould it be ask'd after << manner theſe Let- 
ters teach d the Middle of the Beech? and how it came 
to paſs, that two of them, and no more, had their 
old dry Bark ſticking to them? £ 


Both theſe — are anſwer Fl | by the Vegetation 
of Plants. But as this is not a proper Place to ex- 


pound it, I will ſuppoſe it known, and thus briefly 
complete the Affair. 


*Tis an ancient Cuſtom to cut Names, and various 


Characters, on the Rinds of Trees, eſpecially on ſuch 


as are ſmooth. That this has happen d to our Beech, 


the mere en of the Bark commands our Affirm- 
ation +. 


An Inciſion made, the Tubuli conveying the nu- 


pared, arc divided and lacerated, and more of them, 
as the Inciſion was made deeper and wider: and 


conſequently the Sap is not carried on in the Circu- 


lation, but extravaſated and ſtopped at the Wounds. 


Wood. 


Hence the Origia 1 the en in the . and 


5 3 


nA 


* Daniel Barckbolte, mats 8 Poet Tm 
The Characters, beſides D B, mark the Names of a noble Fa- 
, to which the Land, whereon the Tree was fell d, formerly be- 
E n Dorothea, Michael, Gertrude, Foannes, N N 


Now 
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Now as a new Circle of F;bres grows yearly' on 
the Tree between the Wood and Bark, 'tis not im- 
poſſible but a Number of theſe ſhould in a Proceſs of 
Years more and more. ſurround the ingraved Cha- 


racers, and at length cover them. And this Num- 
ber was the greater in our Beech, on account of 
better than half a Century. elaps d ſince the Inciſion, 
which was made in the Year 1672. as appears on the 
Outſide of the Bark, as may be ſeen in the Figure. 
But while new Circles of Fibres are ſucceſſively 
added, the Tunicle or Skin of the Bark is — 
each Time, and the Utricul; extended and dilated. 
Wherefore tis eaſy, from what has been ſaid, to 
draw the Reaſon, why the Bits of Bark cut off on all 
Sides, in the Letters D B, had the ſame Fate with the 
Letters; hy the Wood between the Bark and Letters 
was. ſolid: and ſound; and why the Shapes of the 


Letters bore a juſt Proportion in the Middle of © 7h 
Wood, and not in the Bark. 


So much for our Beech. 
Now. let us ſee, in few Words, what Authors ſay 
of ſuch figured Woods. 

Solomon Neiſelius, of Letters den within the 
very cleft Trunk of à Beech, Eph. Nat. Cyr. Dec. 
1. An. 6. Obf. 4. has at length, though with ſome 
Difficulty, gueſs d the genuine Cauſe from frequent 
Examples of Inciſions. 

But Joannes Meyerus, on a Thief hanging from a 
Gibbet, drawn by Nature's Pencil in a Beach, Eph. 
N. C. Dec. 3. 2 7 07% 29. and Joannes Petrus 
Albrechtus, on a certain rare Figure ſeen in a Beech, 
Eph. ibid. aſcribe it to a Sport of Nature, and give 
this Reaſon ; becauſe they could not diſcoyer the 
Gg 2 leaſt 
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leaſt Sign of _ deep Situation of the 
Figures hindering them fre having * Nen ape 
on 1 that head. 

On the contrary, Luke — on F d 
Beech-wood, Eph. N. C. Dec. 3. An 7, 8. Ob. 118. 
follows Reiſelius's Opinion; and being versd in 
Malpighi's Anatomy of Plants, writes: No wonder, 
« if Figures cut in a young Tree, by the Length of 
* Time, and the Accretion of many Barks, appear at 
< Jaſt about its Middle, when grown old. 

Jobn Chriſtopher Gottwald, on 4. crucified Man 
drawn by Nature in the Middle of a Beech-trunk *, 

Eph. C. Dec. 3. An. 9. OG 158. accuſing Na. 
ture's ſimple Violence, or 'a Diſeaſe of the Tree, is 
corrected by the moſt celebrated John James Sabeneb. 
Ser, in his Itinera Alpina, Tom. 3. pag. 414. and 
in his Herbarium Diluvianum, p. 46. of a little Man 
in Beech-wood, Tab. X. where he makes mention of 
other Inſtances. 

John Melch. Verdries is of the ſame ab 
treating of 4 Figure found in the Middle fa 4 Beech, 
Epb. N. C. Cent. 3 & 4. Obſt ss. 

There remains, to my Knowledge, rhe Fig ure a 2 
Chalice with a- Sword perpendicularly cies. 
its Point ſuſtaining a Crown, found in the Heart of 
a Piece of Wood at the Hague; which the Authors 
of the Collections of Breſſau exhibit to us * as a 
* ſingular Phenomenon, worthy of being compared 
* to Aldrovandus's ee porn and fgrzed 
* Stones, if no Optic Fallacy, Exror of Judgment, 


* This Wood is kept in the Library of the Council of Dantzick, 


& arti- 
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< artificial Fifſure of the Wood, or aher uch Dxesie 
« intervene.” - / 

In fipe, the Caſe in chang: Such as were. wont to 
be ſtgheed with Hobgoblins from their Infancy, hear 


them walk at Noon-day while others, who have 
learned to inquire into the Cauſes of Things, are 'by 


thoſT accounred du of E and — 


— 


xv II. Part o 2 ey Sr FER Clark, 
one of the Barons of is M A JE STV: 
Exchequer in Scotland, and F. R. S. to Gas 


ys Eq; Tr. R. S. Nov. S. i 


Was late vi in lere Wee 1 obſerved 
three Curioſities in Y/hinfield-Park, be- 
long nging to the Earl of Thanet. The firſt was a huge 
Oak, at leaft ſixty Foot high, and four in Diameter, 
upon which the laſt great Thunder had made a very 
odd Impreſſion; for a Piece was cut out of the Tree 
about three Inches broad, and two Inches thick, in a 
ſtrait Line from Top to Bottom. The ſecond was, 
that in another Tree of the ſame Heighth, the Thun: 
der had cut out a Piece of the fame Breadth-and 
Thickneſs, from Top to Bottom, in a ſpiral Line, 
making three Turns about the Tree, and entering 
into he Ground above fix Foot deep. The third 
was the Horn of a large Deer found in the Heart of 
an . nich was ere 1 cutting down 
© ee 


— 


8 
che Tec: It was found 2 the Timber with 
large icon Cramps; it ſcems therefore, that it: had at 
fifft been faſtened on thie Gutſide oft the Tree, 
hich. in growing eld had ineloſed the Horn! 


In the ame Fark 1 n wer tee: ro Feet of Dia. 
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not have imagin 
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tree upon its Lightning. K beg in ſome 
Countries to | Images of FN 
Virgin Mary's, de. 0 Trees by. che Road: 
Commons ; it would be no greater à Mi 5 of the 
2 ine Wood of N e e e 


. . in his noble Muſeum, "hath 4 a Log of Wood pr 
Mr. Cunvingham from an Wand-ir the Exft-Indies, which, 
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I. 4 Letter from bis Excellency Nicolas-Michael 
d' Aragona, Prince of Caſſano, and F. R. 8. 
to the Preſident of the ROT AL SOcikTr, 
containing an Account of the Eruption of 


Veſuvius in May 1737. Tranſlated from 
the Italian by T. S. M. D. F. R. 2 


WF. I R. | 
TP : your extraordinary Talents, and excellent 
Taſte, in a true Examination of Natural Ef- 
fects, and in Diſcoveries relating to Experimental 
Philoſophy, are fo weil known, that you have, with 
Juſtice, been elected into the moſt celebrated Aca- 
demies of Eurape, and to the Preſidentſhip of the 
ROYAL SOCTETY of London in particular; J re- 
ſolved, with good Reaſon, to offer you a ſhort Ac- 
count of the laſt great, dreadful and pernicious Erup- 
tion of our FVeſuuius; to the End that, if you are 
pleaſed to inveſtigate the Cauſes thereof, the Re- 
public of Letters might reap ſome general Advantage, 
as it does daily, by means of 1 its Members of the firſt 
Rank in Merit. 

Mount Yeſwvins is generally eſteem'd about ſeven 
Miles diſtant from Naples. It riſes in the: Middle 
of a large Plain, which ſurrounds it on every Side. 
It is better than four Miles from the Sea; and the 
Foot of the Mountain is ſeen to begin from the Sea- 
Coaſt, which growing gradually higher, reaches the 
firſt Plain, to Which one can caſily ride on Horſe- 
back. The Figure of the Plain is almoſt circular, 
being about five Miles in Diameter, and half a Mile 
5: 4.50 | H h per- 
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perpendiculat Heighth above the Level of the Sea. 
This is the Baſis of the Mountain, out of which 
ariſes anothet, called by the People of the Country 
Monte veccbio, whoſe perpendicular Heighth is about 
four hundred Paces, and its Top little Jeſs than two 
Miles in Circumference, of an irregular Figure. 
The ſaid Top, before the Year 1631, was of the 
Form of a Baſon, but all ſurrounded with aged 
Oaks, and vaſtly large Cheſtnut-rrces, whoſe Fruit 
afforded Food ſufficient for a Number of Cattle rhat 
fed thereon. In the Bottom a Cavern was obſerved, 
into which People deſcended above two hundred 
Paces, by difficult and interrupted Paths; and this 
Opening was looked upon as the anticat Mouth, 
which for a long Space of Time had conſtantly caſt 
up great Quantities of bituminous Matter, and had 
at the ſame time burnt a conſiderable Part of the 
neighbouring Country, cultivated by the Inhabitants 
round the Hill. 

Concerning the Eruptions that have happened here- 
tofore, they ate very numerous, as well antient as 
modern. 

Of the firſt, ſeveral are taken Notice of by Be- 
roſus Chaldæus, Polybius, Strabo in the time of Au- 
guſtus, Diodorus, and Vitruvius; and in Trajan's 
Reign the Name of the Mountain became more 
famous by the Death of Pliny. From that time 
forward, tis not doubted, that the Eruptions . wete 
leſs frequent down to the Year 1139; when, after a 
conſiderable Eruption, it began to take Reſt, and 
continued quiet ſomewhat leſs than five Centuries ; 
fo that the horrid Remembrance of the paſt Ruins 
was pretty well obliterated out of the Minds of the 


neigh- 


Capacity of the immenſe Hollow, which remain'd 
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neighbouring Inhabitants; who, vainly flattering 
themſelves with , that the inflammable Matter 
was ſpent, planted the whole Diſtrict round the 


light of theſe Parts. But, in Proceſs of Time, they 
found. themſelves deccived and fruſtrated in their 
Expectations: For in the Year 1631. during ſix 
Months Space, continual Rumblings were heard, and 
Shocks of Earthquakes felt: And afterwards, in the 
Month of December, a- dreadful fiery Eruption hap- 
pen d, which firſt blew up Part of the Mountain into 
the Air, in a terrible Manner, and then vomited 
out Water, Aſhes, Stones and Fire; inundating al- 
moſt the whole Country around, to the Sea, and for 
above ſeven Miles in Breadth, with the irreparable 
Loſs of more than four thouſand People. Aſter 
which the Mountain became ſtlent, and remain'd 
conſiderably diminiſh d in its Heighth, from what it 
had been before. 

It continued quiet for twenty-nine Years; but 
having rekindled in 1660. its Fire filld the whole 


ſince the Year 1631; whence, afcer ſeycral leſſer 
Eruptians, a new Mountain appear d in 1685. 
In 1707. not only the Inhabitants of the Neigh- 


bourhood, but alſo the whole City of Naples, were 
put into great Terror, and not without 
the Apprehenſions of a Renewal of the diſmal Tra- 
gedy of 1631, upon account of the frequent Noiſe 


aſon, by 


and Shocks, the Fire ſeen on the Top of the Moun- 


tain, with a vaſt Quantity of Aſhes, which iſſuing out 
with Impetuoſity, were diſperſed all over our He- 


3 and dat ken d the Lighs of the Sun for one 


Hh 2 whole 


Mountain, which, by its Fertility, became the De- 
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whole Day's Space. Theſe were all manifeſt Signs 
of the impending Deſolation : and yet (whiter by 
a Miracle of our particular Protector St. Fanuarins, 
as ſome were of Opinion, or by natural Cauſes) this 
dreadful Day, which had portended fo much Miſ- 
chief, was beyond Expectation, and to our great 
Aſtoniſhment, follow'd *by another as pleaſant as 
could be defired : for the Air was quite ſerene, and 
clear of the Aſhes; and on the Mountain there was 
no other Appearance but that of a little smoke. 
In the Year 1724. the Quantity of Aſhes and 
Stones, thrown from the Top of thie Mountain, were 
ſo heaped from the Bottom up to the Edge of the 
old 7 that the whole Space from the old 
Hill to the ew, An but one continued Wr 
tain. | 
In 1730. theto vas another Eruption of Pefievius, 
whith, though very ineonſiderable in reſpect of the 
laſt, yet was the Occaſion of much Fear. 

This preſent Year 1737, to the Month of May, 
the Mountain was never quiet: Sometimes emitting 
great Quantities of Smoak, at other times red-hot 
Stones; which, for want of a ſufficient impelling 
Force, fell on the ſame Mountain. Zut in öfder to 
a clear Idea of all the Circumſtances preſaging the 
impending Eruption, tis requiſite to know, that in 
the Beginning of May, a Smoak enly was ſeen to 
iſſue from the open Mouth at the Top; and from 
the 1th to the x 9th, neten cumbling Noiſes 
were heard. 

On the 1 ts Fire was ſeen to burſt out in thick 
black Clouds; and the ſame Day there were ſeveral 
loud Reports, returning quicker towards the Even- 
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: . And ftill more on Sunday Night, when there 


conluatly appear'd a very 1 Smoak mix'd with 
Aſhes 2 Stones; and the Neighbourhood felt ſome 


Shocks, like thoſe of a weak Earthquake. 


On Monday the -2oth; at the 13th Hour, the 
Mountain ror ſo loud an Explohon; that the Shock 
was ſtrongly felt not only in the Neighbourhood, 
but alſo in the Citics twelve Miles round. Black 
Smoak, intermixt with Aſhes, was ſeen ſuddenly to 
riſe in vaſt curling Globes; which ſpread wider, as 

it moved farther from the Baſon. The Exploſions 
continued very loud and frequent all this Day, ſhoot- 


ing up very large Stones through the thick Smoak 


and Aſhes, about a Mile high, to the Horror of the 
Beholders, and Danger of all the neighbouring 
ONES. ET 
At the 24th Hour of the ſame Monday 2oth of 
May, amidſt the Noife, and dreadful Shocks, the 
Mountain burſt on the firſt Plain, a Mile diſtant 
obliquely from the Summit, and there iſſued from 
the- new Opening a vaſt large Torrent of Fire; 
whence, by the Quantity of Fire inceſſantly thrown 
up into the Air, at a Diſtance all the South Side of 
the Mountain ſeem'd in a Flame. The liquid Tor- 
rent flow'd out of the new Vent, rolling 11 the 
Plain underneath, which is above a Mile long, and 
near four Miles broad; and in its Way it fpread very 
ſpeedily near a Mile wide: and by the fourth Hour 
of the Night, it reached the End of the Plain, and 
to the Foot of the low Hills ſituate to the South. 
But as theſe Hills are rugged with Rocks, the greateft 
Part of the Torrent ran down the Declivities be- 
tween theſe Rocks, and into two Vallcys; falling 
55 ſuc- 
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ſucceſſiyely into the other Plain, which forms the 
Baſis of the Mountain; and after uniting there, it 
divided into four leſſer Torrents, one of which ſtopp'd 
in the Middle of the Road, a Mile and half diſtant 
from the Torre del Greco. The ſecond flow'd into 
a large Valley. The third ended under the Torre 
del Greco, near the Sea; and the fourth at a ſmall 
Diſtance from the new Mouth. 
The Torrent which flowed into the Valley, ran as 
far as between the Church of the Carmelites and 
that of the Souls of Purgatory, by the 8th Hour on 
Tueſday. The Matter of the Torrent ran like melted 
Lead: In cight Hours it made four Miles; and con- 
ſequently, it flowed half a Mile in an Hour: A new 
and remarkable Circumſtance of this Eruption, ſee- 
ing Bulifone thought it very ſtrange, that in the 
Eruption of 1698. the Torrent had advanced ſixty 
Paces in an Hour; whence he infers, that ſuch great 
Swiftneſs proceeded from a greater Degree of Liqua- 
tion of the Matter. The Trees, which the Tor- 
rent light on in its way, upon the firſt Touch took 
Fire, and fell under the Weight of the Matter. 

The Torrent which ran behind the Convent of 
the Carmelites, after ſetting the little Door of the 
Church on Fire, entered not only therein, but alſo 
through the Windows of the Veſtry, and into two 
other Chambers. In the Refectory, it burnt. the 
Windows; and, what is ſurpriſing, the Glaſs Veſſels, 
that ſtood on the Tables, were meltcd into @ Paſte 
by the violent Heat of the Fire. Sixteen Days after- 
wards, the Matter continued hot, and was very hard, 
but it was broke by repeated Blows. 


A 


_s 
A Piece of Glaſs faſten d on the Top of a Pole 
(and thruſt into this Matter) was in four Minutes 
reduced to a Paſte. Under the Maſs of the Torrent 
were heard frequent Reports, which made the 
Church ſhake, as if by an Earthquake. Along the 
whole Surface of the Torrent, there appear'd ſmall 
Fiſſures, out of which iſſued Smoak, that ſtunk of 
Brimſtone mix'd with Sea-water; yet theſe Exhala- 
tions are not poiſonous, but rather a Remedy for 
ſome Diſeaſes. The Stones round about theſe Fiſ- 
ſures were obſerved to be covered with ſublimed 
Salts, the Nature of which I ſhall explain hereafter. 
Iron, thruſt into theſe Fiſſutes, was taken out moiſt; 
but upon thruſting in Paper, it was not moiſten'd, 
but rather ſomewhat harden'd. 
At the ſame time when the new Mouth open'd, 
that on the Summit of the Mountain vomited a 
vaſt Quantity of burning Matter, which, dividing into 
Torrents, and ſmall Streams, ran partly towards the 
Salvadore, and partly towards Ottajano; and at the 
fame time that this Matter ifſued out, red-hot Stones 
were ſeen to be caſt qut of the Mouth, in the midſt 
of black Smoak, frequent Flaſhes of Lightning and 
Thunder, all produced by the fame Matter. 
Theſe impetuous Expulſions of Fire continued till 
Tueſday, when the Eruption of the melted Matter, 
the Flaſhes, and thundering Noiſe, ceaſed ; but a ſtrong 
South-weſt Wind ariſing, the Aſhes were carried in 
great Quantities to the utmoſt Boundaries of the 
Kingdom; in ſome Places very fine, in others as 
coarſe as Iſchian Sand: And in the Neighbourhood 
they not only felt this plentiful Shower of 2 
ut 
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but likewiſe Pieces of Pumice- ſtones, and other 
large Stones. . 55 | 

Tueſday Night the Fury of the Mountain began to 
abate, ſo that on Sunday there was ſcarce any Flame 
{cen to break out of the upper Mouth; and on Mon- 
day but little Smoak and Aſhes. This Day it began 
to rain plentifully, which continued to Txeſ/day, 
and afterwards for many Days: A Circumſtance 
which has conſtantly happen'd after the Eruptions of 
Times paſt. | ene! 

The Damages done in the Neighbourhood by this 
Eruption of Fire and Aſhes, are incredible. At Or- 
taj ano, ſituate between four and a half and five Miles 
from Veſuvius, the Aſhes on the Ground were four 
Palms high. All the Trees were burnt, (or blaſted) 
the People terribly affrighted, and many Houſes 
_ cruſhed by the Weight of the Aſhes and Stones that 
tell. | b. 

After the Deſcription of this fiery Eruption, the 
Academy of Sciences [at Naples] thought proper to 
make an accurate Analyſis of the Matter, and of the 
Salts, that were collected in great Plenty near the 
above-mentioned Fiſſures; and, towards the Diſcovery 


of the Truth, they effectually made the following Ex- 
periments : 


EXPERIMENT I. 


Some of the Stones of Yeſuvins being pounded 
ſmall, and the Loadſtone applied to the Powder, 
ſome few Particles were attracted by it; and the 
ſame Powder, put into Aqua-fortis, cauſed a ſenſible 
Efferveſcence ; whence it certainly contains no ſmall 
Quantity of Iron : Which was alſo found upon Trial 

in 
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in another Eruption by Tomaſo Cornelio. But for 
the greater Elucidation of Truth, one of theſe Stones 
being applied to the Magnetic Needle, it turned to 
the Stone; and then carrying it round to the op- 
polite End of the Needle, it immediately turned from 
it, in the ſame manner as if Iron was applied near 
the Compaſs. | | 
EL EXPERIMENT. II. 

The Stones arc not all of the ſame Denſity or 
Colour; but various, and of different Ponderoſity. 
Some are compoſed of real Talc, others full of 


Marcaſites: Some are almoſt all ſulphureous, others 
nitroſe ; ſome of a grey Colour, others red. 


ET. S RIM EAT III. 
The Matter of the Current is ſpongy at Top, but 
very denſe towards the Bottom; which is a Proof of 


the Fuſibility thereof; whereby the heavier Bodies 
ſubſided, and the lighter remained at Top. 


EXPERIMENT IV. 


After growing hard, it retained part of the Heat 
above a Month, though unequally: For in the in- 
ward Parts, where the Air had not free Acceſs, and 
the Matter was more compact, the Heat was much 
ſtronger than towards the Surface, 

EXPERIMENT . 


A 


Twenty Days after the Eruption, in divers Parts 
of the Mountain, from the Bottom to the Top, 
there were ſeen to arife many - pernicious Damps, 
1 11 Mo- 
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{Mofete) eſpecially from the Cavities, and the Fiſſures 
of former Torrents; as alſo on the Plain: But Jnone 
were obſerved inthe Matter of this laſt Eruption. They 
iſſued out of the Fiſſures under the Appearance of a 
cold Wind, and roſe about three Palms high; then 
they moved along the Surface of the Ground, and, 
after a Progreſs of ſome Paces, diſappeared. Ani- 
mals, which happened to graze where theſe paſſed, 
were all killed thereby; and likewiſe a Tereſian 


Frier, who inadyertently breathed the Vapour of one 
of theſe Damps. | 


EXPERIMENT VI. 
Having placed the Barometer in the Vapour, it 
underwent no Change, but the Thermometer fell 


ſomewhat more or leſs. A lighted Torch, thruſt into 


them at two Palms from the Ground, was ſoon cx- 
tinguiſhed by the Action of the Damp. 


EXPERIMENT VIL 


T heſe Damps grew gradually weaker in their per- 
nicious Effects for above three Months, even to the 
ſubſequent Autumn; as has been generally found in 


other former Eruptions, or when they happened to 
iſſue out of their Vents. 


EXPERIMENT VIII. 


Concerning the Salts which are generated in Abun- 


dance in Veſuvius, I have, by Order of the Aca- 


demy, examined them by accurate Experiments. 


My Intention was to know, if beſides Salt Ammo- 
niac, there were alſo Sea-Salt, Vitriol, Nitre, or any 


other 
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other Salt. 1 thought chere was no better way of 
procceding in this Inquiry, than by Cryſtallization'; 
becauſe it is univerſally allowed, that Salts in Cryſtal- 
lizing conſtantly retain one certain and determinate 
Mae; Sea-Salt concreting into Cubes, Vitriolic 
Salt into Rhomboidal Parallelepipeds, Alom into 
Octædrons, and Nitre into ReQangular Priſms on 


Hexagonal Baſes. I imagined, that if the Salt of 


Veſavius happened to contain any Particles of the 
Salts above-mentioned, it would diſcover them after 
Cryſtallization. This way of Reafoning was con- 
firm'd by Experiment : For the 1 47 Salt, in 
Cryſtallizing, left on the Sides of the Veſſels ſmall 
Parcels of cryſtallized Salts, which, obſerved through 
a Microſcope, reſembled a Tree with its Branches, 
on the Ends of which there appeared ſeveral Pyramids 
of an irregular Figure, but very ſharp- pointed; and 
between the Branches there were interſperſed in 
ſome Places a Group of Priſms, in others ſome ſmall 
Cubes: Whence I inferred, that the aforeſaid Salt 
was Ammoniacal, and indeed a genuine and effica- 
cious Salt Ammoniac, with inſenſible Portions of 
Nitre and Sea-Salt. Which coincides with the Sen- 
timents of the Royal Academy of Paris in 1705; 
with thoſe of Thomas Cornelius in his Prog ymnaſma 
de Senſibus; of Dominicus Gulielmmz in his Treatiſe 
de Salibus; of Dr. Boerhaave i in his Chemiſtry, and 
many other Writers. 


, | W 4 e 


EXPERIMENT IX. 


In order to be convinced whether this Salt was 
really Ammoniacal, and of the Nature of neutral 
Salts, I mixed it with Spirit of Vitriol, and Spirit 
| F1 2 of 
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of Salt, without producing the leaſt Fermentation. 
I afterwards put ſome of it into Oil of Tartar per 
Deliquium, and could not perceive any Ebullition; 
wherefore it is to be ranked among the neutral Salts. 


EXPERIMENT X. 


- ' Thrown upon red Coals, it did not crepitate like 
Sea- Salt, but it boiled and ſwelled, and after evapo- 
rating it dried up. | 


EXPERIMENT XI. 


It is of a very pungent Tafte, ſtrongly pricking 
the Tongue, and of a bituminous Smell of Brim- 
ftone, which occaſions a violent Head-ach by its vo- 
latile Texture, 


EXPERIMENT XII. 


The Salts taken from different Stones are not all 
of the ſeme Weight or Colour: For ſome are yellow 
and unctuous, as if rubbed all round with Petro- 
Leum : Others are very white, others blackiſh, and 
others of other Colours, according to the Stones they 
adhered to. _ 

EXPERIMENT XIII. 


I have Iikewiſe found by Experience, that the Salt 
Ammoniac of Feſuvius is much more efficacious 
than any other Salt known at this Day, in cooling 
Liquors. Upon diſſolving ſome of it in Water, it 
makes the Water ſo cold, that the Sides of the Veſ- 
fel which contains it, can hardly be touched without 
Uneaſineſs, through the exceſſive Cold. 


E X- 
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_ExPERIMENT XIV. 


Monſ. Geoffroy, a celebrated Member of the Aca- 
demy of Sciences, looks on it as a ſingular Power 
of common Salt Ammoniac, that being mixed with 
a certain Quantity of Water, it rendered the Water 
ſo cold, that it made the Spirit of his Thermometer, 
cighteen Inches high, fall thirty-three Lines. But I 
have ſhewn to ſeveral Perſons, that the Yeſuvian Salt 
makes the Liquor of a Thermometer, like his, fall 
four Inches and an half; which is equal to fifty-four 
Lines. Wherefore the Efficacy of this Salt, in cauſing 
the Fall of the Liquor, exceeds the Efficacy of com- 
mon Salt Ammoniac by twenty-one Lines. 


EXPERIMENT XV. 


If round a Veſſel full of Water cooled with Snow, 
there be put ſome of the Salt of Veſuvius, the Water 
. freezes and grows hard in a very little time. 


EXPERIMENT XVI. 


If you put a good Quantity of the Salt of Veſuvius 
into Snow ſet round a [Glaſs] Veſſel full of Water, 
and then ſtir the Veſſel, the Water contained therein 
becomes unfit to drink; having acquired a very dif. 
agreeable acrid ſulphureous Taſte ; a manifeſt Sign, 
that the Salt is divided into ſmall Particles, which 
paſſing through the inſenſible Pores of the Glaſs, 
enter into and mix with the Water. 


EXPERIMENT XVII. 


Of all kinds of Salts, this diſſolves in the greateſt 
Quantity in Water; and perhaps the greater or leſſer 
Dil- 
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Diſſolubility of a Salt in Water, will be [found] pro- 


portional to its greater or lefſer Effect in cooling 
Water. 


EXPERIMENT XVYIIL 


Being put into Brandy, or Oil, beſides that very 
little of it is diſſolved, it occaſions no Deſcent of the 
Liquor in the Thermometer. | 


EXPERIMENT XIX. 


Being mixed with Blood lately drawn from the 
Vein of a Man, but coagulated after ſettling, the 
Blood was thereby diffolved, and continued in that 
State for the Space of twenty-four Hours. 


EXPERIMENT XX. 


A Solution [of this Salt] being injected into the 
Vein of a Dog, firſt occaſioned Tremors, then uni- 
verſal Convulſions, and laſtly Death: And four Hours 
afterwards, having opened the Dog, the Blood, which 
ſhould have been coagulated, was found fluid, both 


in the Trunks of the Veins, and at the Ends of the 
Arteries. 


EXPERIMENT XXI. 


It has all the Properties of Salt Ammoniac to that 
Degree, that upon ſubſtituting this Veſuvian Salt, 
inſtead of common Salt Ammoniac, the ſtrongeſt 
ſort of Aqua Regia may be had for diſſolving Gold: 
Which Experiment was made with Succeſs by Monſ. 
Lemery, in the Academy of France. 


Ex- 
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EXYERIN ENI XXII. 


If a Lump of the Mineral Matter be reduced to a 
fine Powder, and attentively viewed through a Mi- 
croſcope, it appears very like the Sand of Iſchia, and 
is very proper for Writing-Sand: Whence I con- 
jectute, that that Sand is nothing elſe, but the [ſame] 


Matter for a long time comminuted by the Action 
of the Sea. 


EXPERIMENT XXIII. 


In ſome of the Stones there appear ſome few Veins 
of Gold, in others of Silver, but inſenſible; and in 


others, which arc very heavy, there is fome Anti- 
mony. 


 " ExPERIMENT XXIV. 

A great Diſpute aroſe in the Academy on the Riſe of 
the LMofete] Damps; for what Reaſon theſe ſhould be 
ſeen only in the old Strata of the mineral Subſtances, 
and not in the new, where by the Action of the Fire 
they ought to iflue : Which Phenomenon, if I am 
not miſtaken, may be accounted for in this manner : 
As the cooling of the burning Matter began at the 
Surface, we may think, that the more ſubtle hetero- 
geneous Particles, upon the cloſing of the Pores at the 
Surface, remained in Quantities buried in the lower 
Parts of the Matter ; which, in Proceſs of Time, be- 
coming acutangular and of deleterious Figures, yet 
cannot offend white impriſoned: But in new Erup- 
tions, wherein the Shocks given to the Matter pro- 
duce many Fiſſures, the Damps, meeting with leſs 
Reſiſtance there, iſſue forth: As when the Air * a 

ng 
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long time pent up in ſome Hollow, upon giving it 
a it generally comes out in a pernicious Vapour. 


EXPERIMENT XXV. 


It was obſcrved, that the greateſt Shocks happened 
to ſuch things as ſtood expoſed to the Volcano; but 
that thoſe things which were not thus expoſed to it, 
received but faint Shocks : A manifeſt Sign, that the 
Vibration of the Air had a great Share in the Shocks 
of the Earth: Which Circumſtance is taken Notice 
of by Borell; with reſpect to Mount c_Z#7na. 


my 


II. An Abſftraft of a Letter from an Engliſh 
Gentleman at Naples to Bis Friend in Lon- 
don, containing an Account of the Eruption 


"= Mount Veſuvius, May 18. and the fol- 
lowing Days, 1737. N " ITED 


$ I R, | Dated Naples, Aug. 30.1737. N. H. 
OU have laid a very hard Task upon me, to 
ſend you an Account of the late Eruption. * * 

I was lodged for ſome time at Chaja, and after- 
wards at Fontina Medina, in the Face of this ſur- 
priſing Neighbour [Mount FVeſuvius], which from 
thence doth not * to be above two or three 
Miles diſtant. 

It gave us Strangers conſtant Enterisininent, by 
ſhewing us what it could do, as well as great Satiſ- 
faction to the People of Naples, who, whilſt it con- 
tinues burning more or leſs without ceaſing, are under 

no 
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no Apprehenſion (and I believe with good Reaſon) of 
an Earthquake : But we little thought of being invited 
to a Sight, quod nunquam vidimus, & nunquam vi- 
debimas ; for by all the Accounts of the Living, there 
has not been any Eruption in their Remembrance near 
ſo violent, nor ſo furious; and Authors mention none 
to this Degree later than above One hundred Years 
ago. On Friday, May 17. 1737. N. St. I ob- 
ſerved, as far as 1 could fee round, that the Mountain 
was covered with white Aſhes a great Way down, as 
it hath been with Snow in the Winter, which J 
could not find any body here or at Barra near Por- 
tiche, take any Notice of; though I ſhould be apt 
to think for the future, that it might be a Fore-runner ; 
for I had never ſeen any thing like it. Pliny ob- 
ſerves in theſe Words, Præceſſerat per multos dies 
terræmotus minus formidoloſus, qui Campaniæ non 
ſolum caſtella, verum etiam oppida vexare ſolitus. 
lin. Lib 6. Ep. 20.). Other Authors ſay the con- 
trary; though ĩt may very likely be ſo, round and near 
the Foot of the Mountain; but this time I have not 
found any body ſenſible of it here; but it is certainly 
true, that our Windows and Doors ſhook all the 
time of the Violence of the Eruption, which I take 
to be from the very great Concuſſion of the Air 
upon the violent Exploſions: A Door which had a 
Latch, to my great Surprize, opened often of itſelf. 
I cannot conceive a tremulous Motion of the Earth 
from the Mountain hither, unleſs it were thoroughly 
cavernous from thence, which the People here deny, 
and particularly the Author Paragallo. 

On Saturday Night, (May 18.) this great Pheno- 
menon began, and increaſed fo much on Sunday, 
K k that 


* | \ 
, 
| 
1 | \ 4 
\ 
j 1 
1 
(| 
4 


= W- 
— . — 
— — — = 
_— — - > 
„ = — — — — - 
1 = — 


— 2 
— 


—— — — —— — 
n 
— -— 
* N 8 


— * 9292 
— r -— 1 — LR 
— — — — 
— * 
— r CF 
== en . — — 
by — 
—U U — — - = - 
x4 —_ — — — 
N — — 


- 
9 — —_— - 
* — 


— — ———_— 0 pr — — 


— — - — — — — - * — — c— - 
= - - _ -” 
is —— 
— 23 ——— r‚— — ß — em — — a = 88 
2 


We turned off out of Partiche, to gain the North- 
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that it brought half the People out to gaze at it, with 
great Variety (no doubt) of Paſſions and Ratiocina- 
tions. There were certainly, amongſt ſome, great 
Apprehenſions, by their being imployed in Proceſ- 
ſions, viſiting their Churches, and expoſing their 
Images of the Virgin Mary; but I looked upon them 
as very ungrateful to their great Patron | St. Tana 
arius], in having any Dread, when they even boaſt, 
that he has never failed delivering them from their 
greateſt Diſtreſſes; but by the terrible Havock L have 
obſerved in their Country, as weil as what has been 
made by this laſt Eruption, I find he hath always left 
them in the Lurch: However, as I had not loſt a 
Grain of the Faith I ever had in that Saint, 
L very boldly ſet out on Monday about two Hours 
before Sun: ſet. It was a melancholy Sight, to fee 


the Road full of Numbers of poor Wretches, 


flying as from Sodom. I ſtopped. on the Way, to 
obſerve the vaſt Clouds of Smoak, which was thrown 
up in a prodigious Column, to an Height not to be 
gueſſed at, which, by its gentle Waving and Undula- 
tion, was a moſt beautiful Sight; and when it had 
mounted ſo high, that it had loſt the Force of the 
Protruſion, it was carried by the Wind a vaſt Way; 
but not too far for one to obſerve how its Rolls began 
to break, and, being diſperſed and expanded, covered 
the Country underneath with Aſhes and Darkneſs. 
There were many great Flaſhes of Lightning darted 
through this Pillar of Smoak, and frequent Diſcharges 
as of Cannon or Bombs, which were followed by fall- 
ing Stars, ſuch as we ſce from well-made Rockets. 


fide 
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fide of the Mountain, as far as we could, in Chaiſes, 
till we were forced to get upon Aſſes or Mules. 

It was now growing dark, and the Fire began to 
be viſible, which it was not in the Day-time, the 
Sun bearing no Rival. The. prodigious Bouillon of 
Fixe, and the extreme Force it was expelled with, as 
well as the vaſt Height it was carried up to, are not to 
be deſcribed or gueſſed at. If I ſhould imagine an 
hundred — or Polypbemus s, with as many of 
Phalaris's Bulls roaring all together, they could not 
bellow more terribly. But to have a truer Idea of 
this Scene, you muſt look into Burnet's moſt beauti- 
ful Painting of the general Conflagration. As we 
looked round this Northern Side, = whole Country 
appeared as if over-run by Samſons Foxes, 

In a littie time, by the Light of the Mountain, 
(though that was much obſcured by the Clouds and 
Pillar of Smoak) and the Help of our Torches, we 
ſcrambled over very rough Roads, till we got within 
about a quarter of a Mile of the great Lava or Cur- 
rent: But then I ordered an Halt; for indeed the 
Scene on all Sides: became ſq ſtupendous and terrible, 
that I thought I ſhould make a very fooliſh Figure, if 
any Misfortune ſhould happen to us. 

Me returned to Portiche, where we ſupped, and 
got home, much fatigued, by Two in the Morning. 
The Fury of this Eruption was at its Height this 
Night, 3s to burning; but the next Day (Tueſday) 
the Columns and Beuillons of Smoak were as great, 
and, thrown out with as mach Violence, which, as 
the Wind fat, carried its Deſtruction, not of the large 
maſly metallic Bodies, but of infinite Quantities of 
Aſhes and Cinders, all that Day, and Part of the Night. 
EP I K k 2 Through 
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| Through the Columns of Smoak was a- continued 
Lightning, the moſt beautiful Sight imaginable. 


The following Day (Wedneſday) we ſet out again 
to view the Weſt-ſide of the Mountain at Torre dei 
Grejo, Eight Miles from hence; where we heard, 
that the great Lava had ſtopped at the Church of the 
Carmelites, but not without carrying Part of it away: 
Yet the People were ſuperſtitious enough to think this 
Stop miraculous ; though it made a great Breach on 
one Side, broke down and quite demoliſhed their 
Sacriſty, beſides cracking the Roof. This Lava had 
from the Declivity taken the Water-courſe; which 
was the Preſervation of the Country from being 
drowned (and the People had beft look to them- 
ſelves, unleſs they make another). This Hollow, 
which was for ſome Miles between Thirty and Forty 
Feet deep, and as many wide, was not only filled up, 
but the Matter roſe as many Feet above the Surface of 
the Land about it: We walked to view it on one 
Side, but the Heat was ſo intenſe, and the ſulphureous 
Stench ſo ſuffocating, that we were obliged to keep 
at a good Diſtance; and I was well informed by 
ſeveral, that it continued very hot a Month or five 
Weeks after; ſo long in cooling is that great Quan- 
tity of bituminous and metallic Matter, with which 
this Vomes is loaded. 
As the Fury of the Expulſion and Exploſion was 
much abated on Tueſday Morning, the Stop here 
was about Four o Clock that Day in the Afternoon 
which might be the more eaſily conceived, when no 
more of this vaſt metallic Mattcr was diſcharged, and 
the Motion of all the reſt was relented, for want of 
more Protruſion, and the > Bitumen growing a little 
cooler. 
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cooler.. As this Stop was made at the Church, Part 
of the Lava took a Turn into the great large Road 
to Salerno, to a great Height; which Part is choaked 
up for ever, the Expence being immenſe to remove 
it. N. B. Giulio Ceſare Reputio, one of the Au- 
thors who deſcribes the Eruption in 1631. ſays, one 
of the maſſy metallic Bodies was in his Time weighed, 
and the Weight amounted to Five hundred Cantaras, 
a Cant ara being nearly Two hundred Weight. They 
have ſince made the Road paſlable, by laying Earth upon 
the Lava, and fo have added to the Hills of their 
Country. There are ſome who pretend to ſay, that 
the Matter diſcharged this time in the different Cur- 
rents or Lava's round about, would make a Moun- 
tain as big as their Sire. The Carmelites here ſoon 
fled, and were not come back ten Days afterwards, 
when we returned that Way, to viſit the South-eaſt 
Side, to view the great Devaſtation which was made 
about Ottajano, eighteen Miles from hence; for 
though the great Diſcharge of the metallic Body 
ceaſed on Tueſday, (N. B. they did not let their 
Patron budge till the next Morning) a vaſt Deſtruction 

of the Country followed for a long time after ; for 
as the Force of the Exploſion was very great, it con- 
tinued to throw out vaſt Showers of Cinders and 
Aſhes. The Lands indeed, where the Lava's fall, 
are annihilated to the Owners; but the other Mate- 
rials deſtroy all the Fruit and Produce of the Earth 
where they fall, which doth not recover for a long 
time; and in this unhappy Diſtrict, his Majeſty hath, 
with great Goodneſs, taken off all Taxes for Ten 
Years. 
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As we turned on the Left from Torre del Grezo 
towards Ottaj aua, we paſſed all the Way through 
their Maſſerias [Farms} ; and the Mountain, having 
the Weather-gage of us far three or four Miles, 
rained Aſhes. plentifully upon us, and we loſt our 
Smell of every thing but Btimſtone. All the Trees, 
Vines; and Hedges, bent under the Weight of theſe 
Aſhes, ſeveral Arms, and even Bodies of Trees, were 
broken with the Weight; ſo that in ſome narrow 
Roads we had Difficulty to paſs. Within a Mile or 
two of the Prince of Ottajanos Palace (a very honeſt 
worthy Gentleman, who has ſuffered a Loſs of above 
100,000 Ducats, or 50,000 J. ſome ſay more) one 
can ſcarce frame to one's ſelf a Sight of greater Deſo- 
lation; Ten ſucceſſive Northern Winters could not 
have left it in a worſe Condition: Not a Leaf on a 
Tree, Vine, or Hedge, to be ſeen all the Way we 
went, and ſome Miles farther, as we were informed: 
Here, and at the Town, they had a new Earth, about 
two Feet deep, ſome ſaid more, by the Account of 
the miſerable Inhabitants, who were a diſmal Spe- 
ctacle, though they had recovered their Fright, and 
feemed to be got into a new Heaven, The Storm 
fell ſo thick and heavy for that time, that they almoſt 
all fled, and many Houſes were beaten down, In one 
Convent, two or three Nuns were buried in the 
Ruins. At Fomma, on the North-caſt Side, it has 
made great Havock; a Monaſtery of Nuns was de- 
ſtroyed. After a long Day's Work, we returned at 
Six O'Clock. wy 

Thus, Sir, J have given you our Journal, and an 
Account of what I obſerved of this Monſtrum horren- 


dum ingens | fear you expect ſome Reflections upon 
the 
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the Phanaviena : A'few Thoughts, though very com 
mon ones, I offer for your Correction. 

The Earth of this Country is, no doubt, greatly 
compounded: of Sulphur and Nitre, from whence 
Dr. Burnet hath fixed it for the Beginning of the 
general Conflagration; though he has, out of a par- 
ticular Spite to the People of Nome, laid the Com- 
mencement of it there. The great Quantities of 
Sulphur and Nitre are, to be ſure, the Operators of 
theſe great Exploſions, Lightnings, Bombs, Bellow- 

ings, and Expulſions of all this Matter; and Nature 
can certainly make much ſtronger and more elaſtic 
Gunpowder, than Mankind; elſe thoſe great maſſy 
Bodies of Metals could not be thrown up with that 
vaſt Force, to that great Height. The Bodies are 
compounded of various Metals, and, as it were, incor- 
porated with the Bitumen: They pretend to find 
ſome Silver, but I queſtion whether the Gains will 
pay the Cofts. They have ſpoken of the Lavas, as if 
their Motion was quick; but I obſerved otherwiſe, 
that it is flow, and the Progreſſion rather like a 
vermicular one: And beſides truſting to my Sight, I 
am rather apt to think it muſt be ſo, becauſe, though 
in a great Declivity, theſe great Maſſes muſt be much 
retarded in their Motion, by their large unequal Points 
or Angles; beſides, the Glewy neſs of the Bitumen as 
it cooled, would very much impede a quick Motion; 
which Bitumen is that Matter that flames, ſmokes, 
and is ſo very ſuffocating. 5 

By ſome of the Antients, theſe burning Mountains 
have been looked upon as Divinities, and that they 
lived there: To confirm which, there was a Marble 
found at Capus (as Paragallo affirms) with this In- 

ſcription, 


i 
| 
| 
| 
[ 
| 


- Cious, no doubt, when confined under Ground, and 
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ſcription, Jovi Veſuvis ſacrum D. D. The Greeks 

made uſe of them in their Mythology, by clapping 

the Rebel Giants under them. | | 
I muſt not conclude without ſaying ſomething of 


the Mofere, upon which much hath been written, 


particularly by Leonardo de Capua; but all might be 
reduced into a narrow Compaſs. I mention it now, 
becauſe it hath given great Terror to the Neighbour- 
hood of this Mountain; Four or Five Perſons near 
Torre del Grejo, Portiche, and ſome other Place, 
having been killed by going into their Caves or 
Cellars: And it is particularly remarked to have been 
thus deſtructive all round the Hill, after the great 
Eruptions ; upon which the great Agitation and 
Rarefaction of this inflammable Earth, compoſed of 
ſuch active Particles, even Sal Ammoniac, mult ſend 
out vaſt and ſtrong Efiuvia, (or what. in ſuch cloſe 
Places may properly be termed Exſudations) perni- 


hindered from expanding and mixing with freſh Air: 
And, no doubt, all round the Mountain they abound ; 


but the open Air is a Specific againſt their ill Effects; 


as we ſee it is an immediate Cure to the poor Dog 
at the Grotto del Cane, and not any particular Quality 
of the neighbouring Lake, which Throwing him into, 
I ſhould rather think, would kill him, till he had 
recovered his Reſpiration and Spirits. Virgil, An. 
VII. 34. mentions theſe Damps: 8 
Nemorum quæ maxima ſacro 

Fonte ſonat, ſævamque exhalat opaca mephitim. 
And to theſe Stenches Perſius, Satire III. I. 99. re- 
ſembles the Scent of a ſtinking Breath: 
Gutture ſulphureas lente exhalante mephites. 


The 
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The following Authors have given very ample 
Accounts of the Eruption of Mount Veſuvius, on 
Dec. 16. 1631. : 
 Gzulio Ceſare Braccini; Dell' Incendio fattoſi nel 
Veſuvio, a 16 Dec. 163 1. Neapoli, 1632. 400. 

Don Juan de Quinones; El Monte Veſuvio, Ma- 
arid. 163 2. 4to. | | 

Julius Ceſar Recupitus; de Incendio Veſaviano 
Nuncius, Neapol. 1632-3. 3 vo. 

Job. Bapt. Muſculus; de Incendio Veſuvii. Nea- 
pol. 1633. 400. 
Gaſpar Paragallo; Ragionamento de' Tremuotz. 
Napoli, 1689. 49. 


, 


Hi. De Atmoſpbera Lunari, Diſſertatio Aſt ro- 
nomica. Auctore D Johanne Paulo Grand- 
jean de Fouchy, in ſuprema Galliz Rationum 


Curia Senatore, & Reg. Scient. Acad. Pariſ. 
Socio. 


ELEBERRIMA eſt apud aſtronomiæ phy ſicæ 
cultores de atmoſphætæ lunaris exiſtentia quæſtio. 
Multi, iique præſtantiſſimi viri, ipſam diverlis rati- 
onibus phy ſicis ſolvendam, ſed vanis hucuſque cona- 
tibus, ſuſceperunt. Tot igitur & tantorum artificum 
irritis laboribus edoctus, aliam mihi viam tenendam 
ſtatui; ipſiuſque atmoſphæræ lunaris exiſtentiam ex 
meris oblervationibus inquirendam judicavi, non qui- 
dem ex ipſius atmoſphæræ corporis directo intuitu, 
quippe quod oculorum aciem facillime effugere poſſet, 
fed ex phænomenis ipſius exiſtentiam neceſſario comi- 
tantibus, puta refractione radiorum iplam, luna pleno 
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orbe fulgente, & in eclipſibus ſolis & fixarum a 
luna, pertranſeuntium; idque eo libentius, quod iſta 
radiorum refratio minime ab atmoſphæræ altitudine 
pendeat, quin e contra ipſi quodammodo recipro- 
cetur; eadem enim atmoſphere virtute refringente 
ſuppoſita, eo major erit refractio, quo minor at- 
moſphæræ altitudo, radio luminis in ſuperficiem ipſius 
obliquius incidente. | 

Atmoſphæræ nomine intelligitur quzdam materiæ 
diaphanæ congeries planetam involvens, quæ radios 
luminis ipſam pertranſeuntes a recta linea defle- 
ctere poteſt; ſive hæc materia in aëre noſtro ſimili, 
ſive ſeparatim ab ipſo exiſtat, quicquid ſit, hic de 
ſola materia refringente agitur, idque tantum in 
hujus operis decurſu probandum ſuſcipio, nullam 
circa lunam dari materiem, quæ radios luminis a recto 
tramite ſenſibiliter deflectere valeat. Hoc unum lecto- 
rem admonitum volo, me hic atmoſphæram ut flui- 
dum homogeneum concipere ſuperficie ſphærica ob- 
ductum, ejuſdemque ubique denſitatis, quæ decre- 
ſcentium denſitatum in reali atmoſphæta exiſtentium 
ſummæ æqgualis ſit, omiſſa expreſſe partium ejus 
denſitatis differentia, quæ nullatenus noſtras de- 
monſtrationes turbare poteſt. His itaque præmiſſis, 
ad rem iplam properandum eſt: Et primo, quid vari- 
ationis in diametris lunaribus ipſius, fi exiſtat, atmo- 
ſphæra afferre poſſit, diſcutiendum. 

TAB. I. F16. 1. Si luna atmoſphæra cingitur, major 
obſervari debet ipſius diameter, quam in planeta nudo 
obſervarctur: ut autem ejus incrementi quantitas 
innoteſcat, fit ATB ipſius lunæ corpus, GEF ipſius 
atmoſphæra, erit angulus AHL ipſiſſima lunæ dia- 
meter; & angulus EHL axe LH, & radio AE H, 
in E refracto comprehenſus, erit diameter lunæ ob- 


ſervata. 
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ſervata. Angulus Fur E HA erit incrementum dia- 
metri lunæ ob jpſius atmoſphæram: Sed angulus 
EHA opponitur lateri EA trianguli EHA; & an- 
gulus AE H ſupplementum ad 180? refraftionis ho- 
rizontalis in armoſphzra lunari opponitur lateri 
AH diſtantiz lunz a terra. Potro latus EA me- 
dictas eſt chordæ atmoſphæræ lunaris ipſius lunæ cor- 


pus in A tangentis. Sinus ergo incrementi EAH 


diametri lunæ ob ipſius atmoſphæram crit ad ſinum 
ſupplementi refractionis horizontalis AE AH, ut me- 
dietas AE chordz atmoſphæræ corpus Lunæ tan- 
gentis ad diſtantiam AH lunæ a terra. 

Hinc ſequitur plane inſenſibile evadere illud dia- 
metri lunaris incrementum: Si enim ad 2“ f aflur- 


geret, ſuppoſita refractione horizontali 5, id eſt, tri- 


ginta ſaltem vicibus majori, quam ſupponi poteſt, ut 


ex infra dicendis patebit; ſemichorda EA 276 leucas 
Gallicas æquaret, atmoſphæræque terreſtris chordam 
ſimilem longe ſuperarct. Luna igitur atmoſphæra 
cingatur, necne, eadem ſemper obſervabitur ejus dia- 
meter; nulloque modo diamett᷑i lunaris obſervatio 
ſolvendæ quæſtioni par eſſe poteſt. 

FIG. 2. Majorem decidendi dubii anſam præbent 
eclipſes ſolis a luna: Radii enim extremi conum um- 
bræ lunaris terminantes, utpote qui corpus lunæ ſtrin- 
gunt, & ejus atmoſphæram pertranſeunt, neceſſario 
verſus coni axem infle&entur; ideoque brevior & 
obtuſior conus evadet: ut autem illins variationis 


quantitas innoteſcat, notandum eſt radium FA, ſeu 


ipſi parallelum EG, qui, fi nulla exiſteret armo- 
ſphzra, umbræ lunaris FAC terminus eflet, in ipſo 
atmoſphzrz ingreſſu G, & in egreſſu H, verſus axem 
CA, refringi: unde ſemiangulus coni umbræ lunaris 
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quantitate duplæ refractionis horizontalis in atmo- 
ſphæra lunari augebitur. 
Hinc ſequitur, poſita atmoſphæra lunari, totalem 
ſolis eclipſin ſerius incipere, & citius abſolvi, quam 
illa ſublata; quin etiam in certis caſibus nullam 
fore eclipſin totalem; quam tamen diametri lunates 
& ſolares in eodem anomaliæ gradu obſervatæ poſce- 
rent: in his enim caſibus conus umbræ lunaris ob 
atmoſphætam contrahitur, & ita contrahi poſſet, ut 
ne quidem diſcum telluris mucrone tangeret. 
FIG. 3. Eodem plane modo minuerentur ecli- 
pſium partialium duratio & quantitas: eclipſis enim 
partialis initium obſervatur, cum penumbræ conus 
GDI habitationem obſervatoris ſupergreditur: ſup- 
poſita autem duplici in lunæ atmoſphæta refra- 
ctione FCE, EVA, ſemiangulus coni penumbræ 
minuitur, ſemidiameterque baſis G1 in 1H contra- 
hitur : ut igitur in loco dato initium cclipſeos obſer- 
vetur, centro [ baſis penumbre ſpatium æquale GH 
percurrendum erit: idem de emerſione dicendum. 
Partialis ergo eclipſis ſerius incipiet, & citius abſol- 
vetur, ſuppoſita atmoſphæra lunari, quam luna 
nuda; quin etiam & minor obſervabitur: habitatio 
enim T, in penumbram quantitate TN immerſa, 
poſita atmoſphæra lunari, ipſam diſtantia tantum 
IX ingredictur. Fieri etiam poterit, ut nulla eo 
loci obſervetur eclipſis, ubi nulla ſuppoſita circa 
lunam atmoſphæra obſervaretur : diſco enim penum- 
bræ imminuto, locus R, qui luna nuda in eam im- 
mergeretur, quantitate RN immunis ab ipſa per- 
tranſibit. Qui autem in ſpatio 7H radium inter 
directum MM atmoſphzram radentem, & radium re- 
fractum EH penumbram terminantem, comprehenſo 
degens 
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degens ſolem ab ipſo quidem lunæ corpore expertem, 
ſed tamen ab ejus atmoſphæra obſcuratum, videbunt; 
ideoque penumbra quædam pallida, quæ quidem ex 
ptædemonſtratis, ubi de altitudine chordæ atmo- 
ſphæræ lunaris, & diametri ejus incremento, tertiam 
aut quartam ad minimum diametri lunaris partem 
lata obſervabitur, diſcum lunz prægredi & ſabſcqui 
debet: quin etiam hæc obſcuratio abſque omni eclipſi 
obſervari poterit, quotieſcumque circa terminos 
eclipticos luminarium ſynodus celebrabitu. 
Hæc quidem præcipua phænomena in ſolaribus 
eclipſibus obſervari debent, fi circa lunam exiſtat 
atmoſphæra: quid autem revera obſervetur, nunc vi- 
dendum eſt. 
Primo, Cum axis umbræ lunaris ad 55 ſemidia- 
metros terreſtres, cum maximus, & $52.5, cum mi- 
nimus eſt, extendatur, & præterea minima lunæ a 
terra diſtantia ſit 54 ſemidiametros terreſtres, ſi atmo- 
ſphæra lunaris refractionis horizontalis 8” capax eſſet, 
ſemiangulus coni umbroſi quantitate dupla, id eſt, 
16”, ex prædemonſtratis augebitur; ideoque 16' 41”, 
cum apertiſſimus, & 16' 5", cum anguſtiſſimus, æqua- 
bir. Porro minimo ſemiangulo coni ſuppoſito æquali 
1605“; minor crit ejus axis minima lunæ a terra 
diſtantia 54 ſemidiametrorum terreſtrium, proindeque 
mucro umbræ lunaris nunquam ad terram uſque pertin- 
get. Si igitur circa lunam exiſtat atmoſphæra, in qua 
refractio horizontalis fit 8“, nulla dabitur ſolis ecli- 
pſis totalis in terra. Nulla ergo exiſtit circa lunam 
atmoſphæra; aut, fi exiſtat, refractionem horizon 
talem 8“ minorem producit. 
Quin & ſolares defectus totales cum duratione 
totalis obſcurationis obſervantur. In eclipſi, v. g. anni 


1724. 
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1724. duratio obſcurationis totalis ad 2 16” afſur- 
gebat. Luna tunc temporis motu horario 1 13“ per- 
curtebat, umbraque ejus ſibi ſemper parallela in diſci 
terrz gradibus ſpatium 54 vicibus majus, id eſt, æquale 
r* 7! 30”, perambulabat: unde, ſi auferatur motus 
diurnus habitationis æqualis 20, quippe qui durati- 
onem eclipſeos prolongare poteſt, diameter umbræ 
habebitur æqualis 47 zo”, ſeu 45173 hexapedis, ſeu. 
tandem 22 leucis Pariſienſibus. Unde inſtituto cal- 
culo eruitur axis coni umbræ lunaris uno ſaltem terræ 
diametro major diſtantia lunæ a terra, que tunc mi- 
nima erat, luna circa perigzum verſante. Porto ex 
datis luminarium diametris in eodem anomaliæ gradu 
obſervatis axis coni umbræ lunaris elicitur 55 ſemidi- 
ametros, ad minimum, æquale: unde ſequitur macu- 
lam umbræ lunaris in diſco terræ, & axem coni, 
eoſdem præciſe reperiri, quos diſtantiæ lunæ & lumi- 
natrium diametri obſer vatæ poſtulare videntur. Nulla 
igitur circa lunam exiſtit atmoſphæra, aut nullam, fi 
exiſtat, refractionem ſenſibilem producere valet. Sed 
ut nullus dubitationi locus relinquatur, eorum red- 
denda eſt ratio phænomenòn, quæ in eclipſibus ſola- 
ribus obſervata atmoſphætæ lunari excogitandæ lo- 
cum dedere. 

Primo quidem, exigua illa, quæ in defectibus tota- 
libus obſervatur, lucula nullam in fluido lunam am- 
biente refractionem arguit: experimentis enim D. 
Maraldy a meipſo ſumma cura, & codem ſucceſſu, 
repetitis, conſtat corporum nulla certe atmoſphæra 
veſtitorum, ft ſoli exponantur, umbram circa coni 
axem clareſcere; idque eo magis, quo longius ab ipſo 
corpore receditur, Porro habitatio obſervatoris in 
defectu totali circa axem coni umbræ lunaris, & in 


ejus 
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ejus mucronis vieinia, verſutur. Mirum igitur effec 
non debet medium umbre luce quadam maligna 
ſuffundi, que aliunde augeri poteſt radiis ab at᷑te illu- 
minato umbram ambiente verſus — medium 
reflexis. 

Secundo, mne lucidus lunam in defectibus 
totalibus ambiens atmof lunaris exiſtentiam 
nullo mode probat, cum cuivis ſolem pila lignea, vel 
alicujus materiz opacæ ſibi occultanti appareat. Unde 
atmoſphæra: ſolari, non lunari, tribuendus eſt; ut 
abunde probavit Cl. D. De Mairan in tract. de Aurora 
Boreali, Sect. I. Cap. I. pag. 14. 

Tertio, imminutio diametri lunaris, quæ in ecli- 
pſibus ſolaribus 30 circiter minor obſervatur quam 
luna in eodem anomaliæ gradu pleno orbe fulgenti; 
hæc, inquam, imminutio atmoſphæram lunarem mi- 
ame probat, etiamſi obſeryentur in diſci lunæ cir- 
cumferentia quædam montium inæqualitates, quæ in 
luna plena penitus cvaneſcunt: objecta eim lucida 
fibras oculi tam valide concutiunt, ut motus ipſarum 
fibris vicinis communicetur, & ita corporis lucidi 
imago ultra debitam quantitatem augetur, quod expe- 
ricntia pervulgata notum fiet: fi enim palus ſeu 
fuſtis lunam inter & oculum ſubjiciatur, diameter pali 
e regione lunæ imminuta videbitur; quod ſi tunc 
temporis nubes aliqua planetam ſubeat, minor videtur 
pali deminutio; nulla eſt, ſi planetam nubes ab oculis 


ſurtipiat; ac tandem pro varia lucis lunaris intenſitate 
varia obferyatur, 


Quod ad montium in 


æqualitates attinet, eadem 


ratione in luna potius ſitiente, quam in luna plena, 


obſcryari debent: montes enim lunares per fe ob- 
ſcuri, in ſolis fulgentiſſimo orbe conſpecti, longe 
minus 


(wy 


minus oculorum aciem fugiunt, quam. ubi luna plena 
clareſcentes vicino lunz ſplendore extinguuntur 3 
cum præſertim ea fit lucis lunaris intenſitas, ut in ejus 
vicinia zgre admodum ſtella tertiz magnitudinis dif 
cerni poſſit. Sed ut nodus hac in re penitus præ- 
ſcindatur, fi lunæ ſoli oppoſitz limbus ejus atmo- 
ſphæræ non ipſiſſimi corporis planetæ terminus eſſet, 
teleſcopiis longioribus, arctioribuſque aperturis ob- 
jectivis, montes in lunari peripheria numquam obſer- 
varentur: porro tubo optico 36 ped. Pariſ. & apertura 
objectiva unius pollicis, multoties plurimas montium 
inzqualitates in lunæ plenæ diſco obſervavi; unde ſe- 
quitur lunæ plenæ diſcum ejus corpotis, non atmo- 
ſphæræ peripheria terminari. | 

Quarto, nunc demum de mira illa Anni 1715 ob- 
ſervatione fulgurum lunarium Londini facta * a Dno, 
Delowville, præſentibus multis REG61& SocteTaTIs 
aſtronomis, paucis eſt diſſerendum; paucis quidem ; 
quid enim de re ante & poſt hanc eclipſin inobſervata 
dicendum? Si tamen aliquid in medium de tam in- 
ſolito phænomeno proferre liceat, ſupponemus lim- 
bum lunæ viſibilem ex inſitis montium cacuminibus 
componi; quæ quidem in eclipſi totali ſolem obſer- 
vatori eodem modo occultant, quo ſylvarum majo- 
rum arbores viſui officiunt. Unde ſi in lunæ ſuper- 
ficie quzdam montium ſeries liberum in rectam line- 
am tranſitum radiis ſolaribus præbuerint, fulgurum 


quorumdam ſpeciem mentiri debuerunt, eodem modo 
ac ſi in camera obſcurata radius ſolis ope ſpeculi ſubito 
*Obſervatio hæcce facta fuit revera a Cl. D. Edmundo Halleio, præ- 
ſente quidem D. Delowville, uti videre eſt in Tranſact. No 343, p. 

249. c. M. 
in- 
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intromittatur, & eee externorum 
pictura in foco lentis erarata, tradibus luminis ful- 
guri ſimillimis illuſtrabitur: uod quidem co libentius 
admittendum cenſeo, quod iſta ſubitanca fulgura in 
limhi lune xieinia ſemptr obſervata fuexint ; ut e 
ipſo: huis eclipfeos (chemate * ab illuftriflims' D. 


Sara Sloane « exaxato patet. , AS L445 - 4 cs of 4 s. * 


Quod ad, pallidam illam faclam limbum lunæ in 
hac. eelipſi comitantem, cum in ecclipſibus ſolaribus 
hycu(que- obſervatis nib ſürule nec mihi. nec cuiquam 
aſttonomo ppatuerit i quod tamen in hypotheſi at- 
moſphzre lungris: ſemper & ubique obſervari- debct 5: 5 
eius mentionem hic faciemuss. 
Ex his omnibus maaifeſtum eh wibils ä celipſibus: 
ſolis obſervathetmoſphætæ lunati conſonum. Nunt de 
fixarum & planetatum eclipſibus a luna diſſerendum. 
Fis. 4. Si luna atmoſphæra cingitur, planetæ & 
ſtellæ fixæ ſerius pone — occultari, & citius ab ejus 
diſco egredi, obſervatori in terræ ſupetſicie conſtituto 
videbuntur, quam luna abſq ue atmoſphera ſuppoſita; 
quin & in quibuſdam 1 in quibus videri debuiſſet 
planetæ vel fixæ a luna eclipſis, nulla: obteryabittr : 
quod ut manifeſtum fiat, ſit corpus lunæ ABC, & 
ſtella in & diſtantia quaſi infinita poſita; radii paral- 
leli LV, MX, lunare corpus undique contingentes, 
ſupetficiem cylindricam conſtituunt, cujus quidem 
cylindri baſis VX in diſco telluris cunctas habita- 
tiones, in quibus ſtella ſeu planeta a luna tegitur,  fuo 
ambitu comprehendit. Obſervator itaque in / ini- 
tium cclipſeos & finem | in X, conipicies, pm 
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que metieturtemporis, per quodlunstidmerruasſian, 
teu potius . fpatium huic æquale percurrere pot exit! Si 
autem lunæ at moſphæra ſupponatur radius I axi . 
cylindti parallelus non remanebit, & cynndtrus ipſe 
conus evadet, cujus ſectio Y habitatones, quiblis 
debebitur eclipſis, de ſignabit. Perro amguſtatã baſt 
pergredh 


TTU, punctum 7 ſerius habitationemi” ſu t 
ctur, quam punctum V; limeſque I citigsipſiny de- 
ſeret quam &: ſcrius:orgo! incipiex ſtella” vel planet 
a luna eclipſis, & citius abſolverur,- atmoſphæta circa. 
lunam ſuppoſita; quam luha nuda: qui & nulla ob- 
ſervabitur eclipſis eo! lock, ubi abſque atmoſphæra 
obſervari debuiſſet; locus enim C, eircumferentia 
VZX ͤprioris cylinuri involurus, a fetione coni 
YT immunis eri. Potro ſuppoſita teſractione hori-- 
zontali in lune atmoſphæra æquali 8“, #7, 1384 
hexapedas, id eſt, leuce Parifienſis dodrantem æqua- 
bit: unde ſequitur nullam in locis caleulo indieatis 
eclipſin obfervari debuiſſe, quotieſcumqut in cylin- 
dricam arcam non magis leuaaꝶpm dodrante immer- 
guntut. VVV 
Aliud etiam phænomenon ex atmoſphæræ lunaris 
ſuppoſitlone oritur: in cylindri parte IN ſtella qui- 
dem ſemper videbitur, fed interpoſita atmoſphæra 
lunari: ideoque motum & colorem a genuino diver- 
ſum induet; idque in omnibus omnino eeclipſibus, 
five ſtella fit maxima five minima. = 

Potro, eclipſium fixarum & planetarum a luna du- 
ratio nullo modo imminuta videtur, ſed ſemper dia- 
metro Inns, & motui cjus, præciſe confona obſer- 
vatur. Quod ad illas attinet obſervationes, in quibus 
ſtella poſt contactum, in diſco lunæ paululum pro- 
gredi ante occultationem videtur, ipſarum caufam in 


auctam 
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1 
-autam June & fe; dig mstenfn gente rofundemus: 
ſ enim hujus appargpria; cant cflet atmoſphzra lu- 
natis, ſemper in omnibus ſtellis, & cum quibuſlibet 
objectivorum .aperturis, cadem obſervaretur. Porro 
eee Rellagajn 9c? Inns progreJicurem 
obſetyavi, niſi, prime, aut ad mini 801 | 


minimum ſccundz magni- 
por i en og ri pete 
diameter vera fixatum,..ut ;cuiliber  obſervanti ſatis 
conſtat, inſenſibilis eyadit, nec. niſi _a_radiis ſpurs 
augetur : unde radii adventitii tam ſtellæ quam lunæ in 
fundo oculi miſcentur ante veram corporum ſtellæ 
: :-ahnnde ſt limbus lunæ viſibilis atmo- 

hæræ non ipſius corporis terminus eſſet, majorj 

bis, & 3 aperturis obj Ale well N 
peripheria montes obſervatrentur; qui tamen, ut ſupra 
dictum eſt, atis glare gonſpiciuntur. RT 

Ex \bis igitur omnibus in ifeſtum erit lunam nulla 
atmoſphera refringente veſtiri, cujus refractio obſer- 
vationi pateat: fieri enim poſſet, ut circa Junam exi- 
ſteret. atmoſphæra, in qua refractio harizontalis ad 
1” vel 2” aſſurgeret: huic enim opinioni ſuffragari 
videntur majores in luna maculæ, quæ nullo modo 


_tylyz, dici poſſunt, ut Clar. Haxt/oeker: & aliquibus 


aliis viſum fnerat. Umbtæ enim marginum ſemper 


limbo lunæ claro viciniores obſetyantur; unde fecte 
concluditur eas cavitates eſſe non ſylvas, quæ ex altero 


latere umhram ꝓrojicerent. Porro ſupponi poteſt in 
ipſis fluidum quoddam, guo quidem caſu halitus ex 
ipſis; a ſole extolli valde phyſicæ conſonum eſſet; 


-quoxum congerics ſpeciem quamdam atmoſphætæ 
Circa. lunam mentiretur; quæ quidem , atmoſphzra 
nec denſa admodum, quippe quæ ex Cl. Newton: 
demonſtratis vix, cæteris paribus, tertiam halituum 
| M m 2 ter- 
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tetreficitim'denſitifis' parte adzquarer,” nee 80 — » 
'diverſis rEtnporibus * 5 ani Obletdutekut, vi 
7  Iſtis omni alio adminicu o Adeſtitutis. n. 
5 Multa ſunt & alia ratiocinia phy ſica, quitiis' noftra 
"de atmigſphzra Tunart'opini 0 Falktel poſer : ſed aſtto· 
'n e rem Hf ietain ſufcepi- 


va por! Bi! 


 nothice tantum, nonp Hyft 
mus. Terenas 0 f hiijus op zeris decurſu diſtinu- 
'iffe mihi vifus ſum: hic itaquE Abend impono, Alu- 
ſtriſſimæ Socixraris in re tam antipiti judicium pro 
N rei veritate libentiflime e * 


1 
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"i F. RS 


HE- Pariſh. of Pardines, in 4hi Ditrict of 
Ifoire (in Auvergne) is ſituate about a League 
from the Town of Ioire on the Road to Clermont, 
almoſt on the Top of a pretty ſteep Hill. 
This Pariſh conſifts of two Villages or Hamlets 
diſtant from each other about 200 Paces ; the one, 
which is called Le Fort, in which is the Parifh 
Church, and Part of the Houſes of the Inhabitants, 
fands upon a Rock; there appear the Remains of an 
antient Fortificatioa, with which ſome Houſes were 
furrounded in the time of the Wars. | 


The 
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The other Village, which is properly called Par- 
Ames, was compoſed of the greater Part of the Houſes 
of the Inhabitants to the — of 46 Buildings ; 
the Ground whereon this Village was built, as well 
as that of the whole Hill, is a good and light Earth, 
mixed with a little white Clay: There are alſo found 
in ĩt ſome Stones and Rocks of a middling Size. This 
Land was very well cultivated, and very fruitful, con- 


ſifting of Fields ſowed with Corn, of Orchards, and 


for the greater Part of Vineyards; the whole Ground 
Was overſpread with Fruit: trees, particularly Walnut- 
en.. 

This Earth uſed to dry ſoon and chap from the 
Heat; they even obſerved in it long ſince Clefts of 
a conſiderable Depth, which ſometimes growing 
wider and wider, formed ſeveral Gullies. 

On the 23d of June 1733. about Nine in the 
Evening, the Inhabitants of the Village of Pardines 
ſaw the Walls of their Houſes ſhake ſenſibly ; where- 
upon they all retired out of them, and ſaw that the 
Hill viſibly melted away, as it were, the greater Part 
of the Land ſliding along towards the Vale; others 
ſubſided ſenſibly ; in ſome Places the Earth, opening 
itſelf, formed new Gulls, and thoſe that were ob- 
ſerved there before, grew much wider; ſometimes 
the Ground which flided along in great Pieces, ſtopt 
and tumbled one Piece over the other; and the Rocks, 
which broke looſe from that rolling Earth, preci- 


22 themſelves into the Valley, which at preſent 


s quite filled up with them, as well as with the 
Earth which rolled down, whereby the Road from 
yore to 2 is became impaſſable. 


All 
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- Bll-this was done, not with any impetuous Mo- 
tion, but very gently, - and even lometimes almaſt 
imperceptibly; a ſenſible Motion was . obſerved 
during the Space- of three or four Days at. different 
times ; there was even a Houſe which did not fall 
till / the roth of the preſent Month of July. During 
-all that Time no Noiſe was heard, any otherwiſe 
than what proceeded from the Rocks falling into the 
Valley, and from ſome latge Clods of Earth, which 
[looſening themſelves - from the ſteeper Parts, fell 
down with Precipitation. 1 
By this Rolling were carried away 26 Buildings, 
large or ſmall, ſome of which: ſubſided with the 
Ground, and, being ſhaken at their Foundations, 
tumbled on a Heap; the Remains of ſome others 
appear, as yet, on thoſe Pieces of Ground that rolled 
-down into the Valley. att. ont 
It-is computed, that the Lands which flided away, 
or were loſt by being buried under the Rubbiſh of 
the others, amount to the Number of 466 Oeuvres 
of Vineyards, 40 Septerces of arable Land, and 56 
Oeuvres of Graſs- fields, which all together may make 
-up 150 Acres of Paris Meaſure. It is obſetvable, 
that in this Number were compriſed ſeveral Orchards, 
deſides that the whole Greund was covered with 
Trees, either Walnut-trees on the Hill, or Willows 
and Poplars in the Valley, of which they reckon 
4000 in all. 
If one may conjectute what was the Cauſe of fo 
diſmal an Accident, it ſeems it proceeded from the 
Situation of the Ground, and the Nature of the Soil. 
The firſt Surface of the Hill about four or five Foot 
deep, was a pretty light Earth, eaſily dried by 
the 


L 2] 
the Heat che Sun under this finſt Laayer therewas. a. 
Stratum of fat Clay, which. at preſent. lies open in 
ſeveral. Places; and which. is very. moiſt, ſo that one 
even ſees tlie Water bubbling aut of: it in ſome 
The great Rains that fell in the Beginning of the 
Spring, ſoaked through and diluted this. Stratum of 
Ctay, wich rerained and gathered all the Waters 
of the Hill ranning between the two Layers ;: the Hear 
of the Summer enſued, which: dried up the upper 
Surface; and formed it into z ſart: of ſolid Cruſt, 
whieh Cruſt refting itſelf upon a fat and moiſt Clay, 
and by its ſteep Situation being inclined to ſlide to- 
wards the Valley, the whole Surface of it looſened 
itlelf by great Pieces, and breaking in ſeveral Places, 
ſuided aloag towards the Place whither its; Peclivity 
would naturally; carry it. There are ſome Parts 
which moved almoſt. inſenſibly, and only funk or 
ſubſided, cither becauſe the Rolling of the neigh- 
bouring: Sbils. made mom, that what was under this 
Surface might flide off, or perhaps becauſe the Parts. 
under this Surface had been hollowed a long while 
ſince, by the Waters which paſſed between this Sur- 
face and the Stratum of fat Clay. Other Parts, 
which were much more in Number, rolled all to- 
gether towands the Valley, and one fees yet whole 
Pieces of Vineyards, with the Props remaining up- 
right; which may cafily be conceived : There are 
again other Parts, which in tumbling were over- 
turned in different manners. 
I ͤam to add here, that this Accident is not with- 
out Example in the Province of Auyergne ; we have 
not indeed ſeen fo conſiderable a one till now, yet 


IT 
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it has often happened, that Pieces 6f Barth of 2 
or Half an Acre, have ſepatated them- !, 
ſcives all in one Piece, from the Top of a Hill, and 
ſlided don viſibly on the Lands lying below.. 
How conſiderable ſoever this Accident may be in 
regard ta the poot People ho ſuffered by it, yet! it 
was to be wiſhed it was the only one that has be- 
fallen this Province. The Overflowings of the River) 
Alher; and of the Rivers and Brooks that run into 
it, and the Hail that fell almoſt continually ſince, 
have intirely ruined above One hundred Pariſhes, in 
which they will have no Harveſt this Year as for Senn, 
and Oy: nor any "Og at all. Is 19 id + 
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v. 7 Diſſerration on * Worms - which deferoy 

the Piles on the Coaſts of Holland and Zea- 
land, by Job Baſter, M. D. F. R. S. com- 
. by the Preſident of the RoYAaL 


SocteTY. Tranſlated * 3 the Latin 
y T. S. M. D. F. R. S. 


SECTION I. 


N the Year 1730. the Perſons peil to take 
care of the Dikes on our Coaſts, obſerved that 
the Piles made of the hardeſt Oak, defending the 


ample Treatiſe 


* This is here inſerted in Engliſb, becauſe a very 
hath been publiſhed in Latin on the ſame Subject, intituled, Godofredi 
Selli;, J. U. D. R. S. Lond. S. Hiſt. Nat. ee * 
rini. Twbulo-conchoidis, Traj. ad Rhen. 1733, 4to, | ' | | 

Coats 
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Coaſts of the Netherlands againſt the Sea, were eat 
through in a few Months, ſo as to be broken by the 
leaſt external Force. Surpriſed at this uncommon 
and dangerous Phenomenon, they inquired into its 
Cauſe, and ſaw that a ſort of Worms, before that 
time very ſcarce, but now increaſed to an incredible 
Number, had in ſo ſhort, a time eat into thoſe Piles 
between the higheſt and loweſt Water-marks, and 
threatened very "a to the 6 of 
theſe Countries: 
The ſuperſtitious Populace inne abcr a 
themſelves, that this new Genus of Animals was 
created by the divine Wrath for puniſhing the Sins 
of Mankind: But prying Experience has taught, that 
thoſe Worms, like other Inſects, were created in the 
Beginning; but now multiplied to an incredible 
degree from ſome unknown Cauſe. 


Scr. N. 


I a pile of the hardeſt Oak has ſtood fix Months 
on the Shore, and be taken out in Summer or Au- 
tuin, there appears Mud and Filth ſticking to its 
' outward Surface; which being ſcraped off with a 
| Knife, diſcovers,'a vaſt Number of Holes, ſcarcely as 
| * as Pins Heads. * 


szer. Il. 


If you view this Mud (Sect. II.) through a Mi 


5 me vou will ſee, 
Number of whitiſh Points, 


Grains of Sand. 
2. Some very ſmall Worms. 


Nn The 


not bigger than 


The whitiſh Points ſeem to be the Eggs eff chis 
Inſect, and che Worms to be ſuch as are already 
hatched from them; and theſe Worms gradually per- 
forating the outward Surface of the Wood, ten- 
dered-foft by lying in the Water, made the aforeſaid 


Holes; (S Rer. N.) and through chech mme way 
inte che man n. Wood. 


1 of (ie, 7 b, 
Ser. IW. 


A ſmall Style of Whalebone or 8 thruſt into 
theſe ſmall Holes, "rims firbit into them fat theee or 
four Lines, ſo that its outer End always makes a 
right Angle with the Pie: But /afterwards, if che 
Style be gently puſhed forward, it does not continue 
in 25 ſtrait Line, dents runs either way, gencrally * 
Wa * CU! DI WT Von me | "IS inet 
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But if one of theſe; Piles al II.) be ſplit 
lengthwiſe with a Hatchet or Wedge, it is found 


full of Paſſages, or dolls * findricat Ducts, each of 


of. T1 {it  - Zenn 


Wis 


which contains a Worm, ſurrounded Wit "4 thin 
| teſtaceous Subltance, | exactly fillin; the; u&, "and 
forming its” 2 run or. Sh Sheath, in which Sheath 


it can move with Freedom. See e Stew. ai 
Theſe Ducts, (Sect. IV.) begiünilg at the out ward 
Surface by a narrow Hole, grow gradually wider, and 
run either ſtrait, oblique, ypward or downward. 
But what is moſt Gurprifng is, that theſe Ducts never 
run into one, another, nor cotnn unicate; but each 
of them continues ſeparate for every ſingle Worm. 
Over the Worm's Head there are found = or three 
Drops of a ſalt Liquor, thicket than Water, but 


not 
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not the leaſt Appearance of the Duſt of the corroded 
Wood 


1 SET. VI. 

- Whence it appears, that all the Wood, which 
had before filled up the Place of the Duct, in which 
the Worm with its Coycring is now found, was 
eaten and conſumed by the Worm: And as it ſeems 
quite incredible, that an Animal, which appears ſoft, 
and almoſt as fluid as the White of an Egg, ſhould 
be able to cat through ſuch hard Wood; I offer the 
Deſcription of this Xy/ophagons Worm to the RovaL 
SOCIETY, in order to give them ſome Knowledge of 
this Water - Inſect, which has done ſo many Millions 
Damage to theſe Countries. 


SECT. VII. 


They are found of various Sizes py Thicknebs. 
There are ſome of the younger ones not above an 
Inch or two in Length; ſome of a middle Size, 
ſuch as we have repreſented in our firſt and ſecond 
Figures ; ſee TAB. II. and ſome thirteen or fourteen 


Inches Joog- 


1 Vil. 


But in order to a more accurate Deſcription, we 
will divide the Animal into Head, Body and Tail. 
The Head is of a moſt wonderful Structure, being 
covered with two hard. . (I know not which to 
alk them, Shells or Hemicrania) of a Subſtance. nei- 
ther teſtaceous nor oſſeous, ſecuring their ſofter 
Contents: And being viewed through a Microſcope, 
they appear as in a 3. a8 Well; AS 1 could have 
em ae W 5 


Nn 2 SECT. 
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SECT. IX. 


Theſe Hemicrania are two white Bodies, much 
harder than the Subſtance which forms the teſta- 
ceous Covering; the inner Surface hollow and 
ſmooth ; the outer, convex and rough, with three 
Fibres running different ways; and both together 
perfectly repreſent a double Bit, of that kind of 
Borer, we call an Augar. 


SECT, X. 


The upper Part of the external convex Surface 
(Fig. 3. A.) has a very ſharp Edge, in which the firſt 
Series of Fibres begins from one Point; which Fibres 
gradually dilating, and running lengthwiſe, end about 
the middle Part of it; and this middle Part makes a 
right Angle with the upper Part. In this Part the Fibres 
being elevated, run croſs-wiſe (Fig. 3. B.). The lower 
Part is thicker than the upper, but ſofter and leſs 
compact. In this Part the Fibres are raiſed up and 
rough, firſt curve, then ſtrait, and, like the others, 
run length-wiſe to the lower Edge of this Parr, 
which is ſirongly faſtened to the Head by various 
Ligaments (Fig. 3. C, D.). 1 


SECT. XI. 


The concave or inner Part of theſe Hemicrania, 
(Sect. IX.) which contains the ſofter Parts of the Head, 
is very ſmooth; but almoſt in the Middle has a very 
ſmall and tender Eminence or Proceſs, (in Shape much 
like Dr. Raus Proceſs in the Organ of Hearing) fixed 
at one End, and looſe at the other, running almoſt 


the 
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the whole Width, and doubtleſs deſtin'd for ſupport+ 
ing ſome of the inward Parts of the Head (See Fig. 


4. A.). 
SECT. XII. 


Theſe two Hemicrania, connected together by 
ſtrong Ligaments, and as it were by a ſmall Hinge, 
(by means whereof they can dilate without ſeparate- 
ing) beſides their defending the ſoft Head from ex- 
ternal Injuries, are the Inſtruments wherewith the 
Animal gets its Food. For whatever way it turns 
its Head, the raiſed and rough Fibres, running cither 
length-wiſe or croſs-wiſe, always rub off ſome of 
the Wood. 


Ser. XI. 


Theſe Hemicrania carefully removed, the con- 
tained Parts (Fig. 6.) are laid open to View; but they 
are ſo ſoft, and of ſo wonderful a Structure, that the 
Eye, though armed with a Microſcope, can neither 
diſcern their true Make or Uſe. Firſt, indeed, there 
appears a Membrane enveloping the whole Head ; 
in the middle and anterior Part, which is not co- 
vered by the faid Hemicrania, it appears as if raiſed 
by a Tubercle, (Fig. 6. c.) and in that Place it is of 
a red Colour; but the lower ligamentous Edge firmly 
adheres both to the ſmall Proceſs (Sec. XI.) and to 
the lower Edge of the Hemicranium. 


Sn CT. . 


This Membrane carefully ſeparated and removed, 
(Fig. 7. A. A.) in the middle of the ſubjacent Pulp 
you will find a ſmall Pear-like Body, perfectly pel- 
lucid, ſomewhat protuberant above the other Parts, 

which. 
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whith made the Tubercle in the Membrane (Sect. 
XII). It is much harder than the other contained 
Parts of the Head and Body; ſo that it will bear 
cutting with the Scalpel. & is of a red Colour, as 
perfectly pellucid as a Drop of Water; of the Shape 
of a Pear, from a larger Baſis terminating in a Point. 
I cannot better refemble it to any thing than to the 
CryRallinc Lens of the Eye: Yet in Spirit of Wine 
it preſetved its Tranſparency, but its Bulk was * 
niſhed (ig. 7. B.). 
cannot gueſs its Uſe: It does not ſeem to me, 
as it docs to ſome, to be the Organ of Sight; for 
the Worm ſeems to have no 88 for an Eye, as 
ſpending its Life in perfect Darkneſs ; beſides that 
the inveſting Membrane is not tranſparent, and there- 
fore would obſtruct the Sight. 


SECT. xv. 


At the Sides, where the lower Edges of the He- 

micrania do not touch one another, there is a ſort of 

Cavity; and in theſe Sides the harder Fibres may be 

diſtinguiſhed, diſpoſed in ſuch a manner, as perfectly 

to reſemble the Gilt of Fiſh; and through them the 
Worm ſeems to breathe. 


SECT. XVI. 


The extreme Softneſs of the other Parts of the 
Head prevents our 'coming at the Knowledge of the 
Uſe of the Membranes furniſhed with Fibres of 
different Tendencies, or inquiring by what Organs 
the Worm takes the Wood ſhaved off by the He- 
micrania, or rough Shells; whether it — this by 
Suction, or not; by what Muſcles, or how acting. 

this 
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this wonderful Head is moved. "Tis probable, in- 
decd, that its Motion conſiſis in the opening and 
cloſing theſe Shells (Sect. VIII.) that ſhave off the 
Wood; and that the inner Parts have a Power to 
move on all Sides, as the Ball does in the Socket of 
the Eye; and perhaps to come forth of theſe Shells, 
and re-enter after taking their Food. But of theſe 
things there can be no Certainty, becauſe the Parts 
diſſolve between the Fingers. 


#24 8 WW e c T. XVII. 1 | IS 
$1 A: 004.5133; th 34 $5.26 bs: 446i f 3.4. uf . 
„The Body, viewed forward, (Fig. z.) is of a reddiſh 
oh In the middle appears a Line, often dark- 


rown, often blackiſh, ſometimes not viſible, ſome- 
times running near balf the Length. The reſt of 


the Animal is of a whitiſh or grey Colour: 
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WY: 1. If you intend 19 diſſect it, and examine the 
Inſide, you mult firſt. remove a thin Membrane ſar- 
rounding the whole Body, which for that Reaſon 
may be called the Cutis or Cuticula. When this is 
removed, there appears an oblong Veſſel placed in the 
Middle, (Fig. 2.) of a reddiſh Colour, from the 
ſhaved Wood, of which it is full : Hence it ſeems to 

be the Stomach, or at leaſt the firſt Organ of Di- 
PPP 1 | 
2. In the lower Part you will find another Veſſel, 
appearing like a dark-brown Line, which contains 

Ar Excremenits of which it is often found full, and 

_ diſcharges them at the End of the Tail. 

" At the Sides of the reddiſh Veſſel or Stomach 
(SECT. XVII. 1.) is placed a white, clammy, fat Sub- 
ſtance, ſticking to the Fingers, and perhaps conſti- 
tuting the Fleſh of the Animal, 


"s E: SECT. 
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Where the Body ends, the Tail begins, thicker 
than the Body, and rendeted ſtronger by circular 
Fibres. At its End it has two ſmall hard Bodies, 
containing and defending the tender Extremities of 
"the Tail. 

This Tail thicker than the Body terminates in two 
Ends, the thickeſt of which certainly ſerves for the 
Diſcharge of the Excrements, the ſlendereſt doubtleſs 
for Generation : 
incredible Length, ſo that in Worms'that ſeemed to 
be in Copulation, it appeared above an Inch out of 
the Pile. 

The two ſmall Bodies, that contain theſe Ends of 

the Tail, are of 'a harder Subſtance than eyen the 

' Hemicrania, The outet Part is gibbous, the 'inner 

hollowed. The lower End is bifid ; whence I con- 

jecture, that they ſerve the Animal for Feet, when 
it is mounting upright, or corroding the Wood; by 

leaning on them as on a Prop (Fig. 8 H 1 


S ECT. XIX. 


The above-deſcribed Worm dwells now very ſc- 
curely in a teſtaceous Tube of a white Colour, Which 
it exactly fills, yet ſo as to be able to move with 
Freedom. That Tube, like the Coverings of Snails, 
ec. daily grows with the Animal, from the Matter 
which perſpires from its Body ; whence it is ſome- 
times found ſtrait, ſometimes bent, according to the 
Courſe which the Worm ſteered in corroding. 


SECT. 


And this it can ſtretch out to an 


| 
| 
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SECT. XX. 


As to their Generation, it is probable enough, that, 
analogous to that of other Inſects, it is performed by 
Copulation of. Male and Female: For they can ſo 
lengthen one End of their Tail, and thruſt it out of 
the Pile, that they may copulate by that means. 
Then they lay their Eggs in-the Water cloſe to the 
Piles, to which they. ftick by their clammy viſcid 
Matter, (ſuch, for Example, as Frog's Spawn) and 
afterwards, by the Heat of the Sun, hatch the Worm, 
which immediately endeavours to get into the Pile 
(See SECT. IL and III.). 

1 could not obſerve the Difference of Sex, cither 
with my Eye, or a Microſcope. Some think them 
Hermaphrodites, as Snails, and that they copulate in 


the ſame Manner: But theſe Conjectures are not very 
probable. 


Seer. 


Many Remedies and Secrets for deſtroying theſc 
dangerous Enemies were immediately boaſted of, 
which for the moſt part were Preparations of Ar- 
ſenic or Mercury, and arc not worth enumerating : 

I will only give the Receipt of one, which is the 
beſt and ſureſt of all, 

Take an Iron Plate of an oblong Figure, and of 
the Width of the Pile, with a ſtrong Handle at each 
End. One End of this Plate muſt be armed with 
thick Nails half an Inch long, and about an Inch 
aſunder. The Nails of this Plate muſt be driven into 
a Pile of any flight Wood, with a Hammer, and 
then the Plate pulled off by means of its Handles. 


Oo And 
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And this is to be ſo often repeated until the Pile is 
perforated every-where with ſmall Holes: Then it 
muſt be dawbed over with Varniſb in the hotteſt Sun 
(che Varniſh is imbibed by the ſoft Wood with fo 
many Holes in it); and while the Varniſb is yet hot, 
let it be ſtrewed over with Brick-duft : And this is 
to be repested three or four times, after the pre- 
ceding Varniſb is thorough dry, till the Pile is intirely 
ſurrounded with a ſtony Cruſt, which will be im- 

penetrable to all Inſects, and laſt many Years. 
But the Divine Clemency has already ſo far de- 
ſtroyed theſe pernicious Inſects, which multiplied fo 
prodigiouſly for eight or nine Years paſt, that there is 


great room for Hope, that our Country will in a 
ſhort time be intirely freed from them. 


An Explanation of TAB. II. 


Fig. 1. The Pile-worm of its natural Size, lying on 
3 
Fig. 2. The ſame lying on its Back. 


See SECTION XVII. 


A. The Stomach. 

B. The Du full of Excrements. 

C. The Tail, with its Defences 4d, and its 
Point e, which it can ſtretch out. 


The Six following Figures are repreſented much 
larger than Life. 


SECT. X. 


Fig. 3. A A. The firſt Series of Fibres running 
ſtrait down. 


BB. 
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BB. The ſecond Series running tranſ- 
verſely. 
CC. The third taking a different Courſe. 
DD. The lower Edge, which is infixed to 
the Head. 


5 82 © x. II. 
Fig. 4. The Shell or Hemicranium ſeen on the In- 
— ide with the Proceſs running croſs it, one 
End of which A is fix'd, the other 4 is 
moveable. 


vt x11 wilt; XII. 

. 3. A. B. 0. D. The ſame as in Fig. 3. 

| E. The Hinge, whereby theſe are 

connected, and may 2 
dilate or open. 


SEC r. XII. 


Fig. 6 6. A A. The Membrane covering the Head 

; freed from the Hemicrania, which 

were attach'd to this Membrane. 

B. The Place, where the Hemicrania 
_ were connected. 

c. The middle anterior Part, in which 


the Tubercle was prominent. 


S ECT. XIV. 


Fig 7. AA. The Membrane of Fig. 6. ſeparated 
and turned back. 

B. The pellucid pyriform Body lying in 

the middle of the Head, and which 

formed 


c. The Twbercle, | 


1 2481 
Szcr. n 
Fig. 8. The two Defences of the Tail, of which 
the exterior Part A. is gibbous, the other 
or interior B. is, as it were, holiowed : 


Theſe Extremities are bifid. C. By this 
Part they are joined to the Tail. 


VI. Two Obſervations of Exploſions in the 
Air; one heard at Halſted in Eſſex, by the 
Rev. Mr. A. Vievar, Miniſter of that Place 
the other by Sam. Shepheard, Eſq; of Spring- 
field in the ſame County. 


N Sunday the 12th of March 1731-2. between 
One and Two o Clock in the Afternoon, 
walking in my Garden by the Side of a Canal, I 
heard as it had been a large Clap of Thunder from 
the North-Eaſt, being a very clear Day, and no 
Clouds appearing. While I was looking into the 
Air, the Noiſe was repeated very loud, but ſeemed 
more like the violent Fall of a Houſe, inſomuch that 
expected every Moment an Out- cry from the Town: 
But I was ſoon undeceived, when it began again, 
and I found it made towards me, with a different 
Noiſe from what I had heard, that is, like the Grind- 
ing of Flint-ſtones, but very loud : The Dimenſions 
of it ſeem'd to be about three Foot wide. I found 


it fink in the Air, and as it ſeem'd to point directly 
at my Head, I laid myſelf down upon a Graſs-ſlope, 
to let it paſs over me. However, at the upper End 
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of the Walk I found it fell to the Ground, and came 
rolling down the Grals-walk ; and I can compare it 
to nothing better than to that of a violent Grinding 
of Fitnt-ſtones, or a Coach and Six upon the full 
Speed upon a- Cauſway of looſe Stones. I lay at- 
tentive, expecting to ſee ſomething, and ſaw a Piece 
of Wood came running before it. When the Phe- 
nome non came to the Water ſide, it twiſted up a 
large Stake that ſtood in its way, and toſſed it to- 
wards me with much Violence, and immediately fell 
into the Water with the Violence and the Noiſe of 
4 red-hot Milk-ftone. .' 1 have ſeen the Seas break 
againſt a Rock in a Storm, but never: ſaw a greater 
Ferment cauſed by the boiling of the Waters. It 
ſtaid about a Quarter of a Minute in the Water, and 
then mounted again into the Air, and went ratt!ing 
away, but with much leſs Violence: I heard it for 
about a Quarter of.'a Mile, and loſt it. N. B. It 
came againſt the Wind, and not faſter than a Man 
may walk. The Froth and Foam upon the Water 


remained' thirty Hours after, when I ſhewed it to 
ſome Friends. | 


Halſted in Eſſex, I | A. Viewar. 


1731-2. 


Part of a Lane to Wa. Woodford, M. D. 
Fellow of the College of Phyſicians, London. 


-P ON Tue [day the 15th Inſtant, between 
Eleven and Twelve, the Sun ſhining very 


bright and hot, without the leaſt Cloud, the Wind 
ſo hay that the Water was as ſmooth as Glaſs, I 


Was 


9 


in ty little Room next! the' Garden, 


was: drefling 
about forty Yards from the Canal, when I heard a 
very ſurpriſing Noife of Fire, reſembling, as I told 
you at Landon, as if a very large Quantity of Oil had 
been thtowun into a great Bonfire, burning in its 
greateſt Rage. I ſtepp d imincdiately: to the Window 
which was open, where I ſaw — Middle of the 
Canal, which this dry Seaſon has: ſunk about, ſix 
Inches, in extteme. Agitation, as rough as the Thames 
in a Storm, foaming and ſmoaking, and forced up, 
to my Appearance, full tv Foot 153 the Surface, 
but it might be: much mote, my Window being 
greatly higher than the Canal; and the Fellow who 
was at Work, whom I examined again this Morning, 
proteſts he ſaw the Water, like the Spray of the — 
above the Dwatrf-Trees, which muſt neceſſarily be 
five or fix Foot. I wiſh 1 had ſeen the Beginning 
of this uncommon Phenamthon, the: Duration of 
which; I'think, might be half a Minute; and made 
the Houſe ſtink, as if a Gun had been, fired in it. 
© My Canal bears Eaſt and Weſt, and the Fellow 
fays 4 heard it coming from the Weſt, bringing the 
Leaves of ſome tall Trees from an adjacent Field in 
its Paſſage; but could not diſcover any material or 
ſubftanca Body to fall in the Water, where the 
Hifling, as a above, was very loud and vio- 
lent; neither was there any Lightning or Thunder 
before or after, bat the Day remain d bright, till, 
and hot. I forgot to ſay, the Space of the Canal 
that was affected by it, might be twelve dr fifteen 
Yards. 


Springfield in Eſſex, | LIP San. Shephear 


' * Ang. 22. 1732. 
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XXI. De cription of the Cave Kilcomy ix the-Barony of Burren 
in Ireland, contained in a Letter from Mr. Charles Lucas, Apothe- 

at Dublin, 20 Sir Hans Sloane, Bart. Pr. R. S. Gc. 

XXII. The Caſe of Grace Lowdell, aged about Sixty Tears, who bad an 
extraordinary Tumoar an her Thigh; — veces by John Chan- 
dler, F. R. S. from Mr. Mizael Maltalguerat, fora, at St. Ed- 


- mund's-bury. 
XXIII. An Extract of a Letter from Mr. James Short, of the College 


at Edinburgh, ro Mr. Rich. Graham, F. R. S. of an Aurora Borealis. 
XXIV. A Letter from Mr. John Freke, F. R. S. Jurgeon to St. Bartho- 


lotnew's Hoſpital, 20 the RoyaL SocteTY, relatiag a Caſe of extra- 
ordinary Exoſtoſes oz the Back of a Boy. 
. 4 
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I. 4 Catalogue of the FIFTT PLANTS 
from Chelſea Garden, preſented to the 
ROYAL SOCIETY by the Company of 
Apothecaries, for the Tear 1738. purſuant 
to the Direction of Sir Hans Sloane, Bart. 
Med. Reg. & Soc. Reg. Præſ. By Iſaac 
Rand, Apotbecary, F. R. S Hort. Chel. Pref. 
ac Prælec. Botan. 


301. \ 


802, 


DONIS); Hellebori radice ; Buphthalmi 
flore. H. L. Bat. 
Anonis Alopecuroides, mitis, annua 
purpuraſcens. H. Elt. 28. 
803, Aſteriſcus; Coronæ Solis flore & facie. H. 
Elt. 42. : 
304. Carduus galactites. J. B. III. 54. 
805. Caryophyllata Alpina, lutea. C. B. 322. 
806. Chamælæa tricoccos. C. B. 462. 
807. Chenopodium Ambroſioides; folio ſinuato. 
T. 506. SEE | 
808. Chenopodium Ambroſioides, Mexicanum. 
T. 506. 
809. Clinopodium Americanum ; Salicariz foliis 
perforatis ; Pulegii odore. 
$10, Clinopodium; Menthæ folio, incanum & 
odoratum. H. Elt. Tab. 74. 
811. Cnicus Hiſpanicus, arboreus foctidiflimus. T. 
$12. Crocus, vernus, latifolius, flayus, C. B. 66. 


P p 813. Cro- 


1 1 


813. Crocus Vernus latifolius; flore albo purpuro- 
violacea baſi. C. B. 66. 

$14. Crocus albus variegatus; fundo floris flave- 
ſcente. 0 

815. Delphinium Platani folio, 

Staphyſagria dictum. T. 428. 

816. Doronicum Plantaginis folio. C. B. 184. 

317. Eryngium cœrulcum, albis maculis notatum, 

FP 

$18, Eryngium montanum, Amethyſtinum. C. B. 
386. | 

819. Hyoſcyamus albus, major, vel Zertzus Dioſ- 
coridis, & quartus Plinii. C. B. 169. 

$20. Hyoſcyamus major, albo ſimilis; Umbilico 
floris atro-purpureo. T. Cor. 5. | 

824. Hyoſcyamus luteus, minor fruteſcens. 

822. 133 humilius, magno flore. C. B. 398. 

823. Iris tuberoſa; folio anguloſo. C. B. 40. 

324. Laſerpitium anguſtifolium majus; ſegmentis 
longioribus & indiviſis. H. Ox. III. 321. 

825. Laſerpitium foliis latioribus; ſemine criſpo, 
& verrucoſo. H. Ox. Ill. 320. | 

826, Laſerpitium humilius; Paludapii folio; flore 
=. TT. 335. 

327. Laſerpitium; lobis anguſtioribus, & dilute 
virentibus, conjugatim poſitis. H. Ox. III. 
321. 

828. Laſerpitium; lobis anguſtioribus, longioribus 

& dilute virentibus, plurifariam diviſis. 
Pluk. Phyt. Tab. 198. F. 6. 

829. Laſerpitium, lobis minimis trifidis ; ſeminum 

alis fere planis. 


An 
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An Laſerpitium anguſtiore folio, umbella 


concava & contracta. Pluk. Phyt. 
Tab. 199. 


830. Lavandula anguſtifolia. C. B. 216. 
Lavendula Officinarum. 
831. Lavandula latifolia. C. B. 216. 
Jpica Nardus Germanica. Trag. 
832. Leonurus minor; Capitis Bonæ Spei, vulgo. 
Boerh. 180. 
$33. Limonium minimum; flagellis tortuoſis, 
noſtras. 
834. Linaria annua, anguſtifolia; floſculis albis, 
longius caudatis. Triumph. 
$35. Matricaria vulgaris, ſeu ſativa ; caulibus ruben- 
tibus. H. I. Bat. 
836. Meniſpermum Canadenſe, ſcandens; umbi- 
licato folio. Ac. R. Sc. 1705. 
837. Meniſpermum; umbilicato folio, mucronato, 
ad baſin non ſinuato. 
838. Meniſpermum; Hederaceo folio. 
339. Pinus, Halepenſis; foliis tenuibus læte viri- 
dibus. 
340. Polium erectum minus anguſtifolium. 
An Polum Hiſpanicum tenuifolium, flore 
albo, capitulo breviori. T. 207. 
841. Populus nigra; folio maximo ; gemmis Bal- 
ſamum odoratiſſimum fundentibus. Cateſ. 
Hiſt. Tab. 34 
342. Saxifraga, 8 alba. C. B. 309. 
843: Saxifraga, yerna, annua, humilior. T. 252. 
Sedum tridactylites tectorum. C. B. 
344. Serratula Marilandica; foliis glaucis Citſii 
inſtar denticulatis. H. Elt. 3 54. 
| 9 p 2 845. Stra- 


CEN 4 

345. Stramonium; foliis ſubrotundis ſinuatis & 

_ - - denticulatis. 

846. Thapſia latifolia, villoſa. C. B. 348. 

847. Verbena Bonarienſis, altiſſima; Lavendulæ 

Canarienſis ſpica multiplici. H. Elt. 
848. Virga aurca Marilandica, cæſia, glabra. H. 

Elt. 414. 

849. Virga aurea Novæ Angliz, lato, rigidoque 

folio. Par. Bat. 8 . 
8 5o. Virga aurea, vulgaris, la ifolia. J. B. II. 1062. 


II. Some Reflections on Generation, and on 
Monſters, awith a Deſcription of ſome par- 
ticular Monſters; By Daniel de Superville, 
Privy Counſellor and chief Phyſician to his 
moſt Serene Highneſs the Margrave of 
Brandenburg-Bareith, Prefgdent of the Col- 
lege of Phyſicians, Director of the Mines 

and of all Medicinal Affairs in the Mar- 
gravite, Member of the Imperial Academy 
Naturz Curioſorum, and of the Royal So- 
ciety of Berlin. Tranſlated from the French 
by Phil. Hen. Zollman, F. R. S. 


T cannot be denied, that ſince the middle of laſt 
1 Century to this Time, very important Diſcoveries 
have been made in Natural Hiſtory: However, thoſe 
Diſcoveries are very inſignificant, in compariſon to 
what is ſtill conccaled from us. We have ſome 

' Know- 
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Knowledge of the coarſer ſort of Nature's Opera- 
tions, bur the Niceties, the- Particulars of them, 
ay us. If we endeavour to puſh our Knowledge 

ſo far, we find ourſelves ſurrounded with Clouds, 
we grope in the dark, and it is very difficult, if not 
impoſſible, to catch Nature in the Fact. It even 
ſeems, we have had better Succeſs in determining 
what Nature docs not do, or cannot do, than in 
ſpecifying what ſhe actually does. 

The Human Body is a Compound of Springs, 
which produce very regular Motions: Yet theſe 
Springs themſelves we do not know but very ſuper- 
ficially, and are far from knowing how thoſe Mo- 
tions are produced. We know, that we are born; 
that we exiſt; but how came we to this Exiſtence ? 
How were we produced? The Generation of. Man- 
kind and of Animals is one of thoſe Phenomena, 
where innumerable Experiments have not been of ſo 
great Uſe, as they are elſe in other Phenomena of 
Natural Philoſophy, for diſcovering their moſt ſecret 
Springs. 

It is ſtill a Diſpute, whether the Male or the Fe- 
male contributes moſt towards Generation. It is 
certain, that for the Generation of Mankind there 
muſt be a Male and a Female, and it is the ſame thing 
with regard to that of Brutes. There is all the Rea- 
ſon in the World to believe, that what is written 
about Hermaphrodites, and about thoſe Animals 
which, being endued with the Advantage of the two 
Sexes, produce alone their Like, has not been exa- 
mined with all the neceſſary Attention and Exactneſs. 

The Semen of Man, which is certainly a moſt 
neceſſary Agent for Generation, becauſe it has been 


ob- 
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obſerved, that thoſe who have none, or do not eject 


it according to certain requiſite Conditions, are not 
fit for multiplying their own Species: This Semen, 
I fay, is a Liquid full of ſmall Worms. It would 
be abſurd to deny it: All exact Obſervators have taken 
Notice of them, and. offered to ſhew them to the 
incredulous. I have obſerved theſe Animalcula in 
human Semen, in that of ſeveral Quadrupedes, and 
in that of ſome Birds. I have obſerved, that the 


Figure of theſe Animalcula, as to Birds, was dif- 


ferent from that of other Animals. I have preſerved 
Animalcula in a proportionable Warmth alive for 
ſeveral Hours; I have obſerved their Strength and 
Livelineſs to leſſen by Degrees, and at laſt inticely 


to ceaſe; and I have obſerved them dead, not ſwim- 


ing any longer, but always ſinking to the Bottom. 
I have obſerved in the Semen of Men, who had a 
virulent Gonorrhea upon them, thoſe Animalcula to 
be without Motion, and like dead. I might inlarge 
upon the Particulars of a greater Number of Obſer- 
vations ; they all prove the real and conſtant Exiſtence 
of Animalcula in the Semen of Males. 
Theſe Worms, according to fome Natural Philo- 
ſophers, are true Embryoes. As ſoon as an Animal- 
culum has entered into an Egg, the Female who 
carries the Egg in her Body, has conceived; ſhe 
harbours it, nouriſhes it, and contributes towards 
the ſhaping of it, until it becomes an Animal, too 
big to be any longer contained in ſo ſmall a Place, 
and ſtrong enough to bear the Air. 

According to other Natural Philoſophers, the Eggs 
that are in the Ovaria of the Females, contain the 


mage, the Type, the Picture of the Embryo; and the 


ſubtile 
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ſubtile Vaponr of the Male Semen, ot rather the 
occult Quality of that Seed, impregnating one of 
thoſe Eggs, immediately fixes that Image, and makes 
a real Embryo of it. 

Theſe latter intirely deny the Exiſtence of Ani- 
malcula in the Seed, becauſe they have not ſeen 
them; and if they are ſhewn them, they maintain 
that they are foreign Beings; or, that they are a par- 
ticular fort of Worms, who form a ſeparate Claſs 
among thoſe Inſects: That Gop created them to exiſt 
in the Seminal Liquid, that they keep in it as in their 
Element, that they multiply there, and that they con- 
tinue there and die, ſuch as we obſerve them by the 
Microſcope. 
I do not pretend to decide, that the former ate 
intirely in the Right; they maintain an Hypotheſis 
founded on ſome Probabilities. Alas! who can 
hope upon ſo dark and hidden a Subject to find a 
demonſtrated Syſtem? The ſecond Opinion ſeems 
to me unwarrantable : It is founded upon Words 
which have no Reality. How can one form to him- 
ſelf the Idea of a Vapour extremely ſubtile and active, 
that ſhall have the Faculty of giving Life and Mo- 
tion to an Image, to a Type, in ſhort, to a thing 


that was not real? The Pre-cxiſtence of the En- 


bryo in the Egg can by no means be demonſtrated : 
Even by the Help of the beſt Microſcopes, there is 
never any thing found in thoſe Eggs, but a clear and 
limpid Liquid. 

I keep among my Curioſities ſix oflified Eggs, 
which I found in the Ovaria of a Woman who 
died at the Age of Sixty. They are not all of the 
ſame Bigneſs. I broke two of them, and examined 

their 
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their internal Structure with all the Attention ima- 
ginable; but found nothing there except oſſeous 
Fibres, iſſuing from the Centre towards the Super- 


ficies; there was not the leaſt 
nor of its Image. 

One muſt have an Imagination extremely prepoſ- 
ſeſſed to perſuade one's ſelf, that there is an organized 
Body in the Liquid contained in thoſe Eggs: Or, it 
requires a very particular Natural Philoſophy, to pre- 
tend to demonſtrate, that a bare Vapour (more ſubtile 
than any the moſt ſpirituous Vapours we know of) 
could, by its ſimple Touch or Friction, produce an 
Organized Body, where there was none. 

The Generation of Mankind as well as of Brutes 
by the means of the Animalcula, which are obſerved 
in the Semen of Males, ſeems more analogous to all 
that we ſce Nature do for the Production and Multi- 
plication of the Vegetables. There needs no Imagin- 


Appearance of an Embryo, 


Animalculum is an Embryos, is a (mall Animal of the 
fame Species with that which harbours it : As ſoon as 
it finds itſelf diſengaged from the Confinement in 
which it was, and in a Place where it meets with a 


Humour proper for its Vegetation and Expanſion, it | 


takes Root there, it ſwells like .a Corn newly put 
into the Earth, it ſpreads itſelf, its Members ſhape 
themſclyes, and by degrees take more Strength and 
Conſiſtence, its Parts grow longer, and diſentangle 
themſelves, as it were, from all thoſe Plaits and Folds 
in which they were confined before, and the Embryo 

becomes a Fætus. 
I own, that the immenſe Number of Animalcula, 
which are obſerved in the Seminal Liquid of Fay 
eems 


ation for forming to one's ſelf an Idea of it. Each 
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ſeems to oblige one to teject this Hypotheſis, and 
particularly this Opinion, that every Animalculum 
is an Embryo. For it is certain, that in every Man 
mere would be enough of them to people a vaſt 
Country, and of all that immenſe Quantity there are 
but a few that come to any thing. And ſo, there 
you have Millions of little Men, created never to 
exiſt; which ſeems directly contrary to the wiſe In- | 
tentions of the Creator, who, in all Likelihood, 
made nothing in vain, | But Zeleology is one of thoſe 
Parts of Philoſophy,' in which there has been but 
little Progreſs made, wherein one reaſons only by 
Conjecture, nor can demonſtrate any thing other- 
wiſe than 4 poſteriori, Who dares preſume fo far as 
to pretend to penetrate into all the Deſigns of the 
ALMIGHTY, and into the divers Ends He has pro- 
poſed to Himſelf in the Creation of the Univeiſe ? | 
Beſides, it is certain, that half of Mankind periſh, | 
before they come to the Age of one Year, that is to 7 
fay, before they can know, themſelves, before they 
can anſwer the Ends Gop. propoſed to Himſelf when 
He created them.: Would: one ſay therefore, that 
their Exiſtence was, uſeleſs? But moreover, this 
ſeemingly uſeleſs Quantity, of Anuimalcula cqually | | 
affords an Argument againſt the Hypotheſis of thoſe, 
who believe the Embryo is in the Egg. One cannot 1 
maintain, that all the Eggs in the Ovarza are fruitful. 
And ſo there we have cqually, an immenſe Quantity | 


of Types of Embryos created for nothing, and abſo- | 
lutely uſeleſs; and it will follow from both Hypo- | 
theſes, that Gop might have ſaved Himſelf the Trouble | 
of creating ſo,prodigious a Quantity of Creatures in 1 
order to precipitate them into nothing. But who 
: 1770 | Q q darcs 


L 

darcs ſay, that the creating fo many Millions ef 
Creatutes more has coſt Him any more Pains? And 
by what could one prove, that all thoſe Auimalcula, 
which do not come to tho mw of a Fray, arc 
anne * 
The H ypotheſ of the Generitien by Animialenls 

in the Seminal- Liquid of Man, appears ſupported 
and confirmed by ſeveral Experiments. Leewenhoek 
has already obſcryed, that a wild Male Rabbet, and a 
tame and white Female, produce young ones imirely 
reſembling the Father; and that it is a Cheat very 
common in Holland to ſell that fort of Rabbets, for 
wild ones, and that it is only by the Taſte one can 
find out the Truth. There is among domeſtic Ani- 
mals a ſort of Poultry without Tails;'/ and another 
ſort with the Feathers turned upwards; if a Cock 
without a Tail is por among ordinary Heins, or a 
Cock with the Feathers upwards, all the Chicks will 
prove like the Cock: The ſame Experiment may be 
made with Pigeons, with Canaty- Birds, r. A 
Mule ſprang from an Aſs and a Mare, reſembles more 
to the Afs than to the Mare, whereds a Mule comin 
from a Horſe and a She- Aſs, has more of the Horſe's 
Nature. All this proves in ſome meaſure, rhat the 
Male furniſhes the moſt eſſential Pare in the Genera- 
tion, viz. the Embryo. ' 07's 8 9 FO8r IQ” DEEP 

By the ſame Hypotheſis wm Phihihicns ber 
in Generation, may be more eaſily acconited for. 
Hippocrates believed that the Difference of tlie bexes 
depended on cettain Diſpoſitions in the Seeds of the 
Male and the Female; that when the Male was the 
moſt vigorous in the Copulation, they begot Males; 
but if the Seed of the Female prevailed, they = 

duce 


1 
duced only Females. This 
is, has been followed and maintained by ſeveral cele- 
brated Phyſicians. How can one believe, that a little 
more of 1 do not know what, (for they do not 
determine wherein the more or leſs of the Virtue in 
the-Sced muſt conſiſt) a little more Activity, a little 
mere * ſhould compoſe, ſhould deter. 
mine any Organization? It is more natural to be- 
lieve, that every Animalculum has already the Sex 
it is to have whic it comes into the World. It has 
been diſputed Tooth and Nail, to determine the 
Time when the Fetus becomes animated, and to 
know from whence and how its Soul enters into its 
Body. According to the moſt general Opinion, there 
muſt be at every Conception a new Creation of a 
Soul: Or, according to others, there is always a 
Legion of created Souls fluttering about in the Air, 
and watching the Minute for entering into a fruitful 
Egg as ſoon as it is impregnated. What an Extra- 
vagance is this! Would it be as abſurd to believe, 
that every HAnimulculum has already its Soul, which 
Waits only for the little Machines unfolding itſelf in 
order to exett its Function? 

According to the Hypotheſis of Aue one 
may caſily account for thoſe monſtrous Births, when 
two Fetuſes are joined together, or Children and 
Animals are double, in the Whole or in Part. 1 
keep in ty Collection a Pig, that has eight Feet; 
'the two Bolts, [that arc ſeparated, reunite themſelves 
by tlie Huna Hor below the Diaphragma, and 
have but one viſible Neck ſapporting a Head, bigger 
than it ſhould be, on which there appear four Ears, 
three Eyes, and the Snout ſeems double. I have alſo 


- 04 3 the 


Opinion, abſurd as it 
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the Head of: a. Foal, which is double; and has three, 
Eyes. I have a Turks: Duck; which is double, the 
two Bodies are joined by the Breaſt; each Body has 
two Wings, and two Legs; but they have only one 
Neck with one Head.” > Lkeep :a Chicken, which-has 
a ſecond Rump fixed to its Brealt, with the t W Oo begs, 
and: two Paws. I even have a Frog, Which beſides 
its four Paws, has a Fifth as well formed as the 
others, which comes out at the Right Shoulder. The 
Production of all theſe Monſters: Jy are double, or 
have ſuperftuous Members, may very well be o c 
ſioned by two Animalcula entting into. the -ame 
Egg; they touch, they cloſe, they unite, they crowd 
each other: The Parts of the weakeſt, being too 
much crowded, cannot extend nor diſplay themfelves ; 
ſo they vaniſh, as it were, ſo much the caſier as — 
are extremely render, and without any ſenhbls, Cor 
ſiſtency. 1 

It is not more difficult ry ind plauſible 3 
for imperfect Monſters, or that —— an odd Con- 
formity, as to the Whole, or as to ſome of the Mem- 
bers. I have the Fætus of a Sheep which has no 
Noſe; the Part where the Noſtrils ſhould be, ſeems 
to be ſlayed, and the two Eyes are there one by the 
Side of the other. On the Forehead there is a ſmall 
Trunk of about an Inch and a half long, and pierced 
at the End by two Noſtrils. I have another, which 
has but one Eye in the Middle of the Forchead. I 
have a human Fetus of about ſeven Months, which 
has no Mark of the Sex, and inſtead. of the Legs 
there is a Bag that runs to a Point, the Extremity 
of which is cartilagineous : In that Bag there is a 
Bone three Inches long, covered with a muſcular Fleſh; 
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it is arriculated 452 8 dee 
— are below Anus, which is 
upon. the Radl © IV; Os &. 1 there is a ſmall 
Tan like that of 10 18 der aur e 

When I.,was „it I. b geren, about 12 or 


92 I came to tell me that a 
Serg 292 20 * 20, We Was rags am 05 of three « cad hildren, 
one of Thich h bad no 4 immediately went, 
and oblerved, that theſe Tee had died at different 
times. One 1255 already tp, corrupt, and the Epi 
e ſelf ac, the caſt Touch. The Mon- 
itho fa a Head was. allo already quite Abby, and 
1 th e bave dicd [ at a few 1 Hours fore. 
1 e the Monſter; there Was no Appearance 
of any 5 an 9 Deſt, the Navel 1 Was A 
ſpungy Fleſh of the Bigneſs of a large 
=o 5 the Sec, 1 5 ut two 
Q Coats,” ſo that thi: Mon er muſt 
been, in one "of thole Coats: with 
| Thi he Midwife | was not $kilful 
Lp me. an "Account ; of | the Delivery: 2 
8 to the Mites, 0 ſſured me thy 
1 5 Id « ing three” Weeks b 17 And tha 
ET 5 he Eye ciivg before. I Offered 4 121 
Sum of N oY ok lave 0 ſhe was delivered of, but 
they would not let me have it. I till offered Money 
to. haye, only Permiſſion to diſſect the Monſter, but 
hag e K 5155 olf the Parents ; deptived 
| Naa Sara ion. 55 
U. 1175 erde in my Colle eaion a  morifftous 
Fetus Which deſerves particular Attention. It is of 
eight Months, withour Head or Arms: The Figure 
Low Tas. I. Fig. 1.] is here annexed, which , i 


wardly 


the 8 


5 


i gut the damen 


en- fnaped and 
the Beginning +, 'the 


wevet is, it were, S580 Ked, 
ered It; 1 88 851 


waa, ems to be Sand 
with the Legs; theſe” It 

tioned, With the Is Fo 
Nails; the Right Foot ho 
Alld Vending back. 1 8 


indeed 15 one & & upper 
contains a fmall Bla l 19 5 ot fer Al the 
Cavity any tfüng befid 2 wenn "the tw 


Kidiiey 8, 1. Bladder, and the Right Tefticle, which 
lay 1 upon the Ring g. — The Freſh was hard, And, as it 
Vale carcinomatoſe. The Navel-ftrit Gerit wn 
little Higher than ute y, and, a little t. — the 
Right Rt Sir de, entering in Ttelt ne. Sf 
lender Tnteſtine of about 14 Lines in nj Ki 
cecding from the fame, Place, whe avel 
entered into the Cavity fert comes the 
ith its Ve miculat ' App pene the Colon and 
Ee the dle ogcthier of cut Eettgth* nts 
two Feet. Theſe Ioteſfivies go ftd1 above to below 
in. Zic-Zac, and are Htfiched {to the Spine * 4 
There is no Footltep £1 80 bay? the Lungs, 
tomach, tlie Liver, the pl een, the Pancteas, 
leſentery; 5 all that 1 18 wanting. The 2 18 15 
I mentioned was fleſhy, aud contained” Tone Setyg- 


ſity ; it is 7 to the firſt of the Perrebras po 
rhe Neck. e a 0 g of the Fp ma is bellt 
forwards like a Bow, and forms the Mole s Round- 
neſs from above. The bendęd Exttemity kept the 
little Bladder, as it were, under, and ſhut up! n. tlie 
Cavity cloſed up by the Ribs. This Cavity was to 
form the Thorax, but the Sternum was wanting as 
well as the Diaphragm. 


— 
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 Deſtarres and Libarifes would in vain have looked 
out here for the Seat of the Soul, and the Punctum 
Salient would prove very hard to be determined in 
this Futuc. But 1 do not now intend to inlarge 
upon ir. The Buſineſs is to find ſome plauſible Rea- 
fons about the Origin of thoſe ſorts of Monſters I have 
now deſcribed. 

The Opinions of moſt of the Natural Philoſophers 
on this head map, upon the main, be reduced to 
theſe two heſes : 1% That Monſtcts are ori- 
that is to "ſay, that even in Conception the 
Monſter is conceived. 2. That they are not pro- 
duced but by Accident. One may conelude from 
what I have ſaid about double Monſters, that I be- 
lieved them accidental; and 1- believe, rigorouſly 
Saag — ate ſo, whatever they be: For ſup- 
poſing every: thnatculun 1 to be an Embryo created, 
I catſtwit imagine tllem to be created imperfect: 
Their — their Deformity, may proceed 
rom a thoufand Accidents, either in the Reſet vorrs 
"Where they ute“ tonthined, of in the different 
Routs they dre obliged to take geing rom Father fo 
Son. III this Gale it mby'6ſtly Happen, that they 
arc Monſters, even in the Moment of* Conception, 
though they be ſuch by Accident. To he many 
Accidents re -they not fabj e& '#fterwards'-in "rhe 
Venter of ihe Females: K Tal of the Mother, a 
ſtrong Fiefre, a Contuſton Ge. may qdiſorder the 
nice and render! Structtire of that File Creature o 
far, that 4 rekt matly of its Parts do not "unfold 
thenv(eives Any longe 1 are deſttoy ed, or have” theic 
Order and natural Situat anton ir 5 7 changed. 

3 
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The 
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Les es 
The diſturbed: and difordered Imagination of the 
Females ouglit alſo to be ranged among the acci- 
dental Cauſes of Monſicrs.: 4; have: ſeen in a Sow juſt 
ſlaughtered ſeven Pigs, which all had tlic bloody Mark 
of the Knife about their Necks... Alwputifome twenty 


: Years ago, 4 Cloth-ſhegror! in Holland had: the Mitf- 
fortune to fall into the Hands of ſome drunken 


young Fellows, who mufdeted him, and ſtabbed him 
with more than twenty: Wounds with es Swords. 
He was to be c married * very Week His :Sweat- 
cheart ſaw his Cotpſe naked eam ce Wounds, 
and was two Days after deliyered-of:a dead Child, 
Wich had the Marks of the Wounds: in the ſame 

Places of its Body, where, the Mother had obſerved 
them On her dad Lover. nz biz fn L927 

1 very well Know, that theſe: ſorts of Inſtances, 
of which one might alledgo;- ame Hundreds, will 
not go down with certain People, who deny the 
Effect of the Mother's Imagination on the Fetus. 
They lay Streſs on two principal / Reaſons: 1½, It is 
| pretended, that the, Fætut has no. immediate Con- 
nexion with the Mother Who carries: it. But this is 
ridiculous; for one cannot deny, that the Serundines 
are cloſely; united to the Matrix, and receive from 
the Mother a Humour, or à Liquid, which ;by the 
Navel-ftring it remits to the - F@fas. --It is by that 
way it receives its Nouriſh ment, chat is to ſay, the 


Matter neceſſary for its Increaſe, Accordingly. one 
may ſay, that the Fetus owes part of its Being to the 


| Mother; and that the Liquid which runs in the Veſ- 
ſels of the Mother, runs likewiſe. in the Veſſels of the 
Fetus.  2dly, It is ſaid, that it is incomprehenſible 


ROW the Soul of the Mother can have an Effect on 
— 


[ 307 


the Child. I own I do not comprehend it neither. 
It does not follow from thence, that we ought to 
reject as falſe all that our Reaſon cannot penetrate 
into. When once the Exiſtence and the Nature of 
the Soul has been demonſtrated, when once we have 
a perfect Knowledge of the Manner how an imma- 
terial Being acts upon Matter, we ſhall then reaſon 
in Conſequence about what the Soul can do, and 
cannot do. Daily Obſervations demonſtrate to us, 
that the diſordered and diſturbed Imagination of Wo- 
men often hurts the Infants. And this is a Reaſon, 
which I add to all the others, to think I have good 
Grounds to conjecture, that all Monſters are acci- 
dental; and to believe, that by the Hypotheſis of 
Animalcula one may better explain the Phenomena 
which are obſerved in Generation, than by any other 
Hypotheſis known as yet. 


Rr III. O /i 
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nr. Os Bregmatis Gigantes Magnitudinis 
Icon; cum Problemate de Gigantis Statura 
determinanda ſecundum Regulas Artis Deli- 
neatorige : que ad Illuſtr. REGAL1s So- 
CIETATIS Præſidem Dim Hans Sloane, 


Bart. tranſiniſit Jac. Theodor. Klein Rei- 


publ. Gedan. a Secretis & Reg. Soc. Lond. 
Soc. 


X celebri muſco, quod Amſtelodami fuit, Witt- 

ſeniano, os bregmatis giganteum *, cujus alti- 
tudo 9 poll. Angl. latitudo 7 (TAB. I.) una cum de- 
ſcriptione & adjuncta figura , altitudinem capitis a 
mento ad verticem 20 poll. latitudinem ad tempora 
12 poll. (TAB. II.) repræſentante, necnon aliud 
ejuſmodi os, cujus altitudo 5 $ poll. Angl. latitudo ; 
poll. ſed fine figura & relatione ad caput anno 1728 
nactus, facile invenire potui, aſſumtis ſecundum re- 
gulas artis delineatoriæ octo capitis altitudinibus, ſta- 
turam gigantis fuiſſe 13 ped. 4 poll. alterius vero 
oſſis bregmatis, quod inſolitum quoque ſimulabat 
caput, juſtam rationem & quidem juxta regulas mathe- 
maticas ſcire cupidus, viro excellentiſſimo Henrico 
Kuhn, J. U. D. & Athenzi Danti/cani matheſ. P. P. 
meritiſſimo, ſequens propoſui Problema : 


* Vid. Catal. Muſ. Wittſen. p. $2. 
A pie defuncto Ruy ſchio comparatis. 
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Si in duobus corporibus humanis diverſæ ſlaturæ 
fuerit, 


| | In Priore, 
Oſſis bregmatis altitudo 9 poll. Angli. 
——atitdo 7. 
Integri capitis altitudo 20. 
—— Alastitudo 12. 
| In Poſteriore, 
Oſſis bregmatis altitudo 5 % ſcu poll. Angl. 
latitudo 5. 
Integri capitis altitudo ignota. 
latitudo ignota. 


Determinare ignotum, & rationem ſtaturz prioris 
ad poſteriorem definire. 


CVU jus TRIPLEX RESOLUTI1o, hæc: 


Si corpora iſta forent- ſimilia, res breviſſime ex- 
pediri poſſet, inferendo; ut in priore corpore, oſſis 
bregmatis altitudo ad integri capitis, vel etiam integri 
corporis, (tanquam illius octuplam) altitudinem, ita 
in poſteriore corpore, oſſis bregmatis altitudo vel 
latitudo ad integri capitis, vel etiam integri corporis, 
altitudinem quæſitam; quoniam vero ꝙ ad 7, & & ad 
5 ſunt rationes diſſimiles, corpora iſta ſimilia non 
ſunt. Quamobrem opus eſt, ut in calculo & altitu- 
dinum & latitudinum oſſium bregmatis ratio habeatur; 


uti ex triplici methodo ſubjecta apparcbit. 


SS M- 


— 
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MErTHoDus PRIMA. 


46“ Caltitud. capitis quæſitam 
(Fiat * 8 : 200! = © Þ 2 20. 46 
SP - 8 
crit hujus octuplum = 8. 20. 460 20. _— 9020/7 
6 888 „ 9 


228 ood. 65 poll. 
= 102 5 | ſtaturæ corporis ſecundi. 


altitud. capitis quæſitam; 
(Fiat g.) 7“: 20 =5": Too”! 


7 
crit hujus octuplum 800 = 1147+ =9 ped. 63 poll. 


4 
= ſtaturæ corporis ſecundi. 
(Fiat .) Staturarum inventarum additio, & ſummæ 
biſectio, pro obtinendo medio arithmetrico, erit 
8', 6''5 e 1½% 12“ quam prox, 
— 2 — 2 
18 +3" $= 09 ped. 4 poll. 
98 6 1 ſtructutæ corporis ſecundi 


proxime veræ. 
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METHoDUs SECUNDA: 


, 6 
(Fiat) 9 T7“: z—+ 5% = 20! ;: altitud. capitis 


ſterioris. 
1 3 [pO 
h. ©. 16. I 46 + 40 * 207% * - — — — 


| 8 

— — ———— 
| by 1 altitud. capitis poſterioris 

h. e. 162 20 — 20. 86 3 867 13 


— 
„ —— — — 


16. 8 4. 4 32 I6 
88 „ 8 
crit hujus octuplum = 2 10%, 
= 8 ped. 11 + poll. 
= ſtaturz corporis ſe- 
cundi proxime vere. 
Id quod cum priori calculo ſic ſatis conſentit, cum 


differentia 2 pollicis non excedat. 
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MBETHODUS TERTIA. 


CS. 


uoniam in diverſorum corporum partibus cog- 
nominibus (e. g. in duobus oſſibus bregmatis) ſuper- 
ficies partium ſunt inter ſe, ut quadrata altitudinum 
corporum integrorum ; nec minus ſuperficies iſtz ſint 
inter ſec, ut facta ex altitudinibus partium in latitu- 
dines: erunt etiam facta ex altitudinibus partium in 
ſuas latitudines inter ſe, ut quadrata altitudinum cor- 
porum integrorum. Quare, cum altitudo corporis 
prioris ſit 200%, adeoque ejus octuplum, ſeu altitudo- 
In- 


— —— — 2 — — —— — - 
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integri corporis prioris, | ſit $60” 4 Eujus quadratum eſt 


25600” ; fiat 1 
. * 1 — 2 ' . 
= i 8 5 
= . 80 >. ol 0 8 8 & . Qu 
4 „ 2 88 6 ae 
| F . 2 — 1— 2 .. S 02 
268 = 1 A. 
= - b ey” ». 3 2 8 2 — My SN 
2 3. 3 58 3 335 E222 
= Q 2 2 222— 2 32 E 35 2 2 
hd * I ny I - %d - 7 — : - 3 2 ry O 
— — — my — T ay 0 992 
cs uv 0 9 2 © DD kM 
| 4.6 ny „ —— 
#0 7. T5 0. JN” * 40 


"I 


YN 
* 
ls 


= 


> O _ L { / 4 
> OY 25 600 — ZJO. 3200 


230. 3200 


Cum itaque ſit 
quam ptoxime, = anne : quadrato ſtaturæ corporis ſecundi; 


crit (radice ata er 11682 extracta) ipſa corporis 
ſecundi ſtatura quam proxime vera 108 = 9 ped. o 
poll. Angl. Que ipſa ſtatura, cum ſit inter ſupra in- 
ventas media, pro accuratiſſima eſt habenda. 

Denique,. cum octo capitis altitudines pro ſtatura 
corporis humani integri ſatis recte aſſumere ſole- 
amus, & capitis gigantei prioris altitudo fit 20 poll. 
Angl. erit ſtatura gigantis prioris = 8 . 20“ = 160// = 
13 ped. 4 poll. Angl. ſtatura gigantis 
prioris eſt ad ſtaturam poſterioris, ut 13 pedes, 4 
pollices ad g pedes in menſura Anglicana, ſeu ut 1 60⁰ 7 
ad 180“ 10 ut 40 ad 27. 


. 0 


feoires des Anciens Peuples, &c. 
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IV. An Account by the Rev. Zachary "ny 
e. of a Book intituled, "Pig 
flexions Critiques ſur les Hiſtoires das An- 


ciens Peuples, Oc. Paris 1735. 4 in 2 
Vol. 


ONS. Fourmont is well known to the learned 
World for ſome curious Pieces which he 
has already publiſhed, and for very many others in 
almoſt all Languages, which he has prepared for the 
Preſs, and the Titles of which he has given us in a 
Catalogue of his Works —— at Amſterdam 1731. 


in 8 vo. 


This Work of his, which now lies before the So- 
ciety, is intituled,  Reflexions Critiques fur les Hi 
tely printed at 
Paris, in 2 Vols. in 4to, at the Expence of ſome 
French Gentlemen of his Acquaintance, as he tells 
us in the Advertiſement placed before his Preface. 

His general Deſign is to ſet right the Hiſtory of the 
moſt antient Nations, particularly the Chaldeans, 
Hebrews, Phenicians, Eg yptians, Greeks, &c. down 
to the Time of Cyrus the Founder of the Perſian 
Empire. 

The Work conſiſts of three Books. 

In the Firſt of which he gives us at Length the 
famous Fragment of Sanchoniathen the Phænician, 
as tranſlated by Philo Byblins, and preſerved by Eu- 


ſebius in his Preparatio Evangelica, Lib. I. cap. g. 


With this Fragment he has publiſhed a French 
Verſion: of it, in "which he endeavours to diſtinguiſh 


between the Account given by Sanchoniathon the 
Au- 
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Author; and what he ſuppoſes to be the Additions 
of Philo the Greek Tranſlator. 

After this he examines into the Reaſons brought 
by ſeveral of the Learned for and againſt the Ge- 
nuineneſs of the Fragment, and determines in fayour 
of it with as much Weight of Argument as the Que- 
ſtion will admit. He then takes Notice of a Treatiſe, 
written on the ſame Subject as his own, by our 
learned Countryman Biſhop Cumberland ; and having 
examined and declared his Diſlike of the Biſhop's 
Scheme in the main, he prepares his Reader to expect 
full Satisfaction from his own, which makes the 
Subject of his ſecond Book. 

In his ſecond Book, he undertakes to reconcile 
the Generations of Men ſet forth in Sanchoniathon's 
Fragment, with thoſe which are recorded by Moſes 
of the Patriarchs before and for ſome time after the 
Flood. 

By the Help of Hebrew, Phænician and Egyptian 
Etymologies, he often makes the Names, which. at 
firſt Sight are almoſt all quite unlike, to be the ſame in 
Sound, or at leaſt in Senſe. And by this Application 
of his Skill in the antient Languages, he readily finds 
out a Coincidence between Moſess and Sanchoni- 
at bons earlieſt Generations. 

But his main Work, and what he appears moſt 
pleaſed with, is his Diſcovery of Abrabam and his 
Family among the later Generations recorded by 
Sanchoniathon. Having laid down (upon good 
Grounds, as he aſſures us) that Ouranos is Terab, the 
Father of Abraham, he undertakes to prove, that 
Abraham is the Cronus of Sanchoniathon and the 


Saturnus of the Latins ; that Sarah (his Wife) K 
the 
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the ſainic;' with the Goddeſs Nhe ; that Iſhmael 
(Abraham's Son) is the Muth of Sanchoniathon, and 
the Dis or Pluto of the Greeks and Romans : That 
Tſaac ( Abraham's other Son) is the ſame with the 
Sadid of Sanchaniathon, with Jupiter among the 
Latins, and Zeus among the UT, his Wife Re- 
becca being Juno; that Eſau (Iſaac's eldeſt Son) 
is Oſiris and Bacchus, and that Jacob (the youngeſt) 
is Typhon. And, in like manner, he finds a very 
great Part of the Grecian Theology in Abraham's 
Family. 

In the mean while his Readers will, perhaps, make 
two very- material Obſcrvations on this extraordinary 
Diſcovery. of his: The one, that Cronuss Character 
in Sanchoniathon's Fragment, is the moſt immoral 
and tyrannous of any recorded there: And how to 
reconcile this with the Character given in Scripture 
to Abraham, as the Friend of God, the Father of the 
Faithful, &c. is no eaſy Task: It requires (to be ſure) 
more than a Reſemblance of two or three Circum- 
ſtances, common to Cronus and Abraham, when 
their Hiſtorians in Fifty other Circumſtances make 
their Characters eſſentially different. The other 
Conſideration, which occurs, when we read this 
Treatiſe, is, that Abraham had ill Luck indecd, if, 
when he left his native Country becauſe of the Riſe 
of Idolatry there, all the groſſer Idolatry of the 


Heathen Nations after his Time took its Riſe from 


him and his Family : The very Crime which he took 
Pains to avoid, he was the accidental Occaſion of, 
if he and his are to be thus placed at the Head of 
the. Heathen Theology. 


Si The 
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The Author, having finiſhed this remarkable Patt 
of his Work, enters into a very learned Detail of the 
particular Gods of the ſeveral Heathen Nations, who 
are moſt celebrated in Hiſtory ; and he has ſhewed a 
great Compaſs of Reading upon this Occaſion. Hardly 
any Writer has been more copious on the Subject, 
or has given better Hints for clearing up many Pal- 
ſages of ſacred and profane Story. 
In his third Book he has treated at large about the 
Dynaſties of Egypt, and the Shepherd-Kings who 
reigned there : Both of them, perhaps, the darkeſt 
Spots in the whole Face of Antiquity. He has taken 
great Pains to fix the Epochs of the Kings of Sicyon, 
Sidon and Tyre, of Arabia, Aſſyria, Lydia, of the 
Medes and Babylonians; concerning all which he has 
laid together the moſt remarkable Teſtimonies of the 
Anticnts. At length he comes to his favourite Point, 
the Chineſe Hiſtory, and gives us (as he ſays) a com- 
plete Lift of their Kings, from the Flood down to 
the preſent Monarch of that Empire, and ſhews that 
the Chronology of the Chineſe may be made pretty 
nearly conſiſtent with the true Chronology of the 
Old Teſtament. R 
And for this Part of the Work the Author ſeems 
well fitted, being skill'd (as he tells us in his Pre- 
face) in the learned Characters of that Country, 
which he has ſtudicd for near twenty Years, and has 
for ſome time taught in the Royal College at Paris; 
and having compoſed five Dictionaries, and a Gram- 
mar of that Language, together with a Tranſlation, 
almoſt intire, of the Geography of Tamim, which 
contains no leſs than the whole Hiſtory of that Em- 
pire : On which Occaſion he applies to himſelf, 2 
the 
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the Progreſs which he has made in the Chineſe Learn- 
ing, thoſe expreſſive Verſes of Virgil in his Sixth 
Book of the c AEneid: 

Pauci, quos —_ amavit 


Jupiter, aut ardens evexit ad æthera virtus, 
Diis geniti, potuere. 


V. A Query pr 


opoſed to . ſuch curious In 

as uſe the Greenland Trade, occaſioned by 

the annexed Letter from My. David Ni- 
colſon, Surgeon, to Dr. Mortimer, Sec. R. S. 


ce 9 the Scurvy-graſs of Greenland be the 
9 ſame Species, as to its external Appearance, 
« with the common Scuruy-graſs of England? 
* And, having no acrid Taſte while growing in 
« Greenland, doth it, being brought growing in 
« Earth from Greenland, gradually acquire an acrid 
< Taſte, as it is brought into a warmer Climate?“ 


SIX. London, Dec. 16. 1730. 


Communicate this as Matter of Truth, and not 
Hypothetic, viz. That the Scurvy-graſs in 
Greenland, equally the ſame with ours in England, 
as to the Figure of the Plant, and all its Appearance 
to the Eye, changes its Nature much, as it approaches 
the Sun; for in that Climate, irs principal Quality, 
the volatile Salt, is neither pungent nor perceive- 
able ; but to the Taſte, the whole Plant is intirely as 
inſipid as the Colwort or Beet. So by my Endeavour, 
| Sl 2 ] 
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1 preſerved ſome Plants with their natural Earth, and 
brought them to London alive; and I obſerved the 
remarkable Change produced by. the Sun's Heat on 
them; for the ſaline Matter in Greenland, which 
certainly was analogous to a fix'd Salt, became, in a 
Month's time, almoſt to the ſame Volatility as that 
which naturally grows in England. 
This I make mention of, in cafe other Genttemen, 
who have had the ſame Opportunity, have been. 


remiſs in their Curioſity. | : 
David Nicolſon. 
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VI. A Letter from Edmund Stone, F. R. S. 
to ——— concerning two Species of Lines 
of the Third Order, not mentioned by Sir 
Iſaac Newton, nor Mr. Sterling. 


SIX, July 31. 1736. 
AVING for ſome time paſt been reading and 
conſidering the little Treatiſe of Sir 1/aac 
'ewton, intituled, Enumeratio Linearum tertit Or- 
amis, as allo the ingenious Piece of Mr. Sterling, 
called, Illuſtratis Tractatus Domini Newtoni Lzyne- 
arum tertii Ordinis; J have obſerved, that they have 
neither of them taken Notice of the two following 
Species of Lines of the Third Order ; and venture to 
affirm, that the Seventy-two Species mentioned by 
Sir Jaac, together with the Four more of Mr. 
Sterling, and theſe Two, making in all Seventy- 
eight, is the exact Number of the different * 
o 


DL ur 
of the Lines of the Third Order, accordiſg to whar 


Sir Iſaac has thought n Tt en wt 4 different 
Species. 
The two 


Species 1 em ave are to bb. reckoned: 
amongſt the Hyperbolo- parabolical Curves, having 


one Diameter, and one Aſymptote, at Ne; 8. of 
Newton's Treatiſe, or Page 104. of Mr. Sterling's;- 
whoſe Equation is x = HA $4; which: 
will give, not Four, as in theſe Anthors, but Si 
Species of theſe Cuives: For, Iz 

I. If the Equation 4 x* Ter de * ins 
poſſible Roots, the Equation xy y=bo? TSA. 
will (as they ſay) give two Hyperbolo- parabolieal 
Figures equally diſtant on each ſide the Diameter 
AB: Seeithe zyth Hgure in Newton's Treatiſe; and 
this is his 3d Sperĩesʒ abd-Sreriing's St. El) itn > 

IL If the; Equation. -c œEœERhRE= hes two 
equal Roots both with the. Sign A. z the: = gy ah 
XY J=bx* =ex d, wil. (as they laf)-give two 
Hyperbolo· patabolical Curves croſſing each ochet at 
the Point-＋ in the Diameter. Sce Fig. the 3 Sth in 
Newtor'; and chis is his 54th 
SSt. 51 

III. But if the - 
Equation dds - #21 
PA ey has two 281 
poſſible unequal ne-. 
gative Roots Ap and 
Ar; the Curve gi | 
" * Equation 6 

ene 

= £4 will conſiſt: of 435) 


two Hyperbolo- a 


C3" 


tabolical 


Sperids, z CE 


ED : 
rabdlical Patts, as alſo of an Oval on the contrary 
Side the Aſymptote or principal Abſciſs. And this 
is one of the Species omitted by Sir Jſaac and Mr: 
. — —— the 59th __— 1 2 


gative Roots Asp and * — T2 
Ar; the Curve given g. A} 
by the Equation & 7 
* c r, wilt 5. 
conſiſt of two Hyper- 
bolo-parabolical Parts, | 

and alſo of a Conjugate - > - ! 
Point on the contrary Side the Aſymptote or prin- 
cipal Ordinate: And this is the other Species of theſe 
Curves omitted by Sir Iſaac and Mr. Sterling, which 
is really the — Species. 

V. If the Roots of the Equation erg. d=0, 
are real, and nnequal, having both the Sign 4 ; the 
Curve given by the Equation r 
will (as they (Gy) —5 of a conchoidal Hyperbola 
and a Parabola, on the ſame Side the Aſymptote or 
principal Ordinate. See Fig. the goth in Newton ; 
and this is really the 61ſt Species. 

VI. If the Rook of the Equation þ x2 — o, 
have contrary Signs, the Equation xyy— 6x2 + cx—d, 
will (as they ſay) give a — Hyperbola with a 
Parabola on the contrary Side the Aſymptote or — 
cipal Ordinate. See Fi, Fig. the 6oth in Newton ; 
this is really the 62d Specics. ] remain _ 

| Tour humble Servant, 


Edmund Stone. 
VII. An 
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VII. An Account of an Improvement on the 
Terreſtrial Globe, by Joſeph Harris, Gent. 


HE Globe is juſtly reckoned very uſeful and 
inſtructive, both as a general Map, and alſo 
for explaining the firſt Principles of Geography, 
and the ſpherical Doctrine of Aſtronomy. By this 
Inſtrument it is caſy to find the Length of the Days, 
and their Increaſe and Decreaſe, in all Places, and at 
all Times of the Year. But this is not uſually per- 
formed in ſuch a manner as at the ſame time to 
explain how theſe Phenomens ariſe from the Motion 
of the Earth, which is the principal thing Beginners 
eſpecially ſhould have in View: Nor can this be 
remedied, at leaſt but in few' Caſes, as Globes are 
commonly fitted up ; for the Axis and the horary 
Circle prevent the Braſs Meridian from being move- 
able quite round in the Horizon, which it ought to 
be, and ſo indeed prevent the Globe from being 
univerſally uſeful, even in the common way of con- 
It is now about Six Years ſince I removed this Im- 
diment, by placing two horary Circles under the 
Meridian, one at each Pole. Theſe Circles are fixed 
tight between two Braſs Collars placed about. the 
Axis, but ſo that they may be caſily turned by the 
Hand when the Globe is at Reſt;. and when the Globe 
is turned, they are carried round with it, the Mert- 
dian ſerving as an Index to cut the horary Diviſions. 
The Globe, being thus fitted, ſeryes readily. for ſolving 
of Problems in South as well as in North Latitudes, 


as 


[ 322 ] 


as alſo in Places near the Equator. But the chief 


Adv antage gained by this Alteration, is, that ,th 
Globe 1. 10 605 OF fot wiring of Problems al 
the Principles of: e Pyihagorean Syſtem; orito ſhew 


how the Viciſſitudes of Days and Nights, and the 
Alterations of their Lengths, ate really made by the 
Motions of thc Earth. To ctpedite this; I had he 
Braſs Meridian at one of the Poles: divided into 
Months and Days, according to the Sun's Declina- 
tion, reckoning from. the Pole. This being done, 
if we bring the Day of the Month to the Horizon, 
and rectify the Globe according 12d the Time of the 
Day, the Horizon will repreſent the Circle ſeparating 
Light and Darkneſs, and the upper Half of the Globe, 
the illuminated 5 the Sun being 1 in the 
Zenith. 

While. we. view the Globe in chis Poſition, we 
fee the Situations of all: Places in the illuminated 
Hemiſphere, with reſpect to the Horizon, Meridian, 
Sc. and by obſerving the Angles which the Meri- 
dians, cutting any Parallels of Latitude in the Ho- 
rizon, make with the Braſs: Meridian, we have the 
Semidiurnal Arches of theſe Parallels reſpectively: 
And at the fame time (if the Sun be not in the 
Equator) we fee} why the Diurnal Arches of the 
Parallels continually decreafe from the Neighbour- 
hood of the elevated Pole, till we come to the 
oppoſite Part of the Horizon: If we turn the Globe 
Eaſterly round its Axis, we fhall ſee how all Places 
change their Poſitions with reſpect to the general 
Horizon, the Meridian, Cc. * the * of * 
_ round her * #34, | 


It 
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It yet remains-to be ſhewed, how the annual Mo- 
tion of che Earth in her Orbit, cauſes the Change of 
the Sun's Declination : This cannot be done by the 
Globe ſimply taken, but is very well ſhewed by the 
Inſtruments called Orreries: But ta theſe their Collli- 
. neſs is an Objection, not mentioning others from a 
want of due Proportion in the things they exhibit. 
1 had therefore an Inſtrument made, which conſiſted 
only of 2 round Trencher of Wood, a Circle of 
Braſs upon the Face of it, and between theſe three 
Wheels: of the ſame Dimcoſions and Number of 
Teeth: The, innermoſt Wheel was fixed to the 
Wood in the Centre, the third had its Axis come 
through the braſs Plate, round which was a braſs 
Circle having a Socket making an Angle with it of 
66+ Degrees; in this Socket was fixed the Axis of a 
little Globe, having an Horizon about it, to repre- 
ſent the Circle ſeparating Light from- Darkneſs, the 
Sun being ſuppoſed to be in the Middle of the In- 
ſtrument. While the braſs Plate is turned round 
through the Scale of Months and Days expreſſed on 
the under Plate, the Axis of the Terrella is kept all 
the while parallel to _ itſelf, by means of the ſecond 
Wheel placed between the two above-mentioned ; 
and ſo the Change of the Sun's Declination, or rather, 
which comes to the ſame Purpoſe, the different Po- 
ſition of the Equatorial Axis with reſpect to the 
Circle ſeparating Light and Darkneſs, is exhibited all 
the while the Earth is going round in her Orbit. By 
placing the Axis of an iyory Ball having one half 
blacked, upright in the middle of the Circle which 
carries the Terrella, this little Inſtrument will ſerve 
to explain the Phenomena of the Moon's Phaſes. 

TS | „ 


13241 
Having thus learned the Cauſe of the Sun Change 
of Declination, we may now have recourſe to the 
larger Globe, and moving it according to the different 
Seaſons, we may obſerve the Phenomena thence 
ariſing more diſtinctly. 

For a graduated Meridian, I had a flexible Slip of 
Braſs divided into Degrees, which ' I could fix occa- 
fionally in the two Hour Circles; and upon ſich 
another Slip I had a Scale of Months, anſwering tp 
the Sun's Declination, reckoning both ways from the 
Equator. By means of this graduated Meridian, the 
Globe being rectified according to the Sun's Decling- 
tion, if we gently turn it round its Axis, we may 
preſently find the Time of the Sun's riſing or ſetting 
in all Places, by obſerving the Hour Circle, when the 
feveral Degrees of Latitudes reſpectively come to the 
Horizon. 

After the ſame manner, if the Globe be elevated 
to any partieular Latitude, and the Meridian having 
the Scale of Months be fixed in its Place, we may 
ſoon find the Time of the Sun's riſing or ſetting in 
that Latitude throughout the Year, by obſerving the 
Hour Circle when the reſpective Days come to the 
Horizon. This Method is not only uſeful on the 
Account of its bcing expeditious, but alſo becauſe 
it intimates; why at the ſame time the Days are of 
different Lengths in different Latitudes, and in the 
ſame Latitude at different Times of the Year. 

The Globe-makers might fave us the Trouble and 
Expence of having theſe graduated Slips of Braſs, by 
dividing ſome Meridian, "which goes over the leaſt 
Land, into Degrees, which 'might be marked with 
round Dots, and every Tenth numbered. The Scale 
. of 
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of Months might be engraved upon ſome other Me. 


ridian. It wank be of Uſe likewiſe, if the Parallels 
and Meridians of every Degree between the Tro- 
pics be drawn in faint Lines, which I think might 

be done Without obſcuring the Map. | 

Parallel to, the. Horizon, and 18 Degrees below it, 

I had a Eircte fixed for "ns the Limits of the 
Twilights: This is uſeful, as it | ol at one View 
the Stare of the Twili iche, * alfo why they do not 
lengthen or 1 as the Days do. The Semi- 
circle of Poſition is a thin narrow Plate of Braſs as 
uſyal, but made ſo that its Axis is moveable quite 
round the Horizen. 1 had alſo a narrow flexible 
Slip of Braſs, which might be gitt round the Globe 
in any Poſition, and ſo be made to repreſent an 
great Circle whatſocver: This occaſional Circle 
may be inſtructive to Beginners on ſeveral Oc- 
caſions. 
If the principal Horizon be of Wood, or made ſo 
as to obſcure the Globe below it, the Twilight Ho- 
rizon had beſt have ſmall Feet of -a proper Length 
fixed fo that it might ſtand in its proper Placc upon 
the other, occaſionally ; then inverting the Poſition: 
of the Globe, the ſame thing will be ſhewed as 
before. 

The farther Uſe and Application of theſe Contri- 
vances to different Projedtions of the Sphere, &c. 
will be obvious to thoſe who are acquainted with' 
theſe things; and without dwelling any longer upon 
this Subject, it may ſeem, that 1 "have already ſaid 
more than was needful in this Place. But the Globe 
being in every-body's Hands, and in reality'a very 
uſcful, entertaining and inſtructive Inſtrument; I 

Tt 3 thought 
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thought an Attempt to render it more ſo, would not 


be altogether uſeleſs, or yet unworthy the Notice of 
the Curious. 


VIII. A new Method of improving and per- 

fecting Catadioptrical Teleſcopes, by 7 ntl 
ing ih Speculums of Glaſs inſtead of Metal. 
e 


HE Teleſcope is deſervedly reckoned one of 
the moſt excellent of all the Inventions of the 
Moderns; ſuch noble and uſeful Diſcoveries have 
been made by means of this admirable Inſtrument, 
and are ſtill to be expected from its further Improve- 
ment, that many of the moſt eminent Mathemati- 


cians have imployed their utmoſt Skill and Induſtry 
to bring it to Perfection. 


The Imperfections of Teleſcopes ate attributed to 
two Cauſes; to wit, The Unfitneſs of the Spherical 


F1 ground, and 


gure to which the Glaſſes are uſually 
the different Refrangibility of the Rays of Light. 

The firſt of theſe Defeats only, was known to the 
Writers of Dioptrics, before Sir Iſaac Newton: for 
which Reaſon (as he informs us himſelf, Opt. Let. 
1, 2.) they © imagined, that Optical Inſtruments 
might be brought to any Degree of Perfection, 
«« provided they were able to communicate to the 
« Glaſles, in grinding, what Geometrical Figure they 
«« pleaſed; to which Purpoſe various Mechanical 
Contrivances were thought of, whereby Glaſſes 
might be ground into Hyperbolical, or even Para- 


„ bolical, 


i 

. 
« bolical, Figures z yet nobody ſucceeded in the 
« exact Deſcription of ſuch Figures; and had their 


« Succeſs been anſwerable to their Wiſhes, yet their 
« Labour would have been loſt (continues this 


<« incomparable Mathematician) ; for the Perfection 
<« of Teleſcopes is limited, not ſo much for want of 
40 Glaſſes truly figured, according to the Preſcriptions | 


«' of Optic Authors, (which all Men have hitherto 


WY cri! Mixture of differently refratigible Rays; 
« ſo that were a Glaſs ſo exactly figured as to collect: 
« any one ſort of Rays into one Point, it could not 
« collect thoſe alſo into the ſame Point, which 
1 having the ſame Incidence upon the fame Mediam, 
Dare * to 1 2 different Reftaction 


cc - Diverſa diver- 


« quo minus ok per Fi iguras, vel ſphzricas, vel | 


alias, perfici poſſint; niſi cortigi poſſint Errores 


« jllinc oriundi, Labor omnis in cæteris corrigendis. 


« imperite collocabitur ” (Principia, Oc Scholium 
ad finem Libri Primi). 


Now, for this principal and laſt mentioned Defect, 
no one, that we know of, has propoſed any Remedy; 
apprehending, perhaps, the Difficutry of attaining ſuch 
ro be inſuperable; inaſmuch as the great Author of 
this Diſcovery, himſelf, had not ſhewed us any Me- 
thod whereby to corre& thoſe Errors which ariſe. 
from this Inequality of Refraction; but rather diſ- 
couraged any ſuch Attempts, by declaring, © that: 


cc on this Account he laid aſide his Glaſs- works, 


(Phil. Tranſ. No. 80.) „ and looked upon the 


Improvement of Teleſcopes, of given Lengths, 
2 by 


<« imagined) as becauſe that Light itſelf is an hetero- 


(Phil. | 
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er by Refraction, 28 deſperate” ( Optics, 2d Edit.. 


Pr TOY D844 : £ 
OWeVver, a8 | 25 it has Prem proved by inconteſlable 
Exper iments, . that this Diff ipation of the Rays of 

Lis from. whatever Cauſe it procec in paſſing 
out Of one Medium into another, is not accidental 
and N but that every ſort of homogeneal 
Rays, whether more or leſs refrangible, conſidered 
abe 25 refracted E to ſome conſtant uni- 
form an Laa Law; the Remoyal of ſo 
great an Impediment as this. of unequal Refraction 
in the Rays of Light, is of great Importance. to the 
Science of Dioptrics, and abſolutely neceffary to its 
further Advancement; we have thou bought it es 
of a careful Examination, whether, in ſome. Caſes at 
leaſt, it might not be poſſible for contrary. Re- 
fractions ſo to correct cach other's Inequalities, as to 
make their Difference regular; and. if. this could be 
3 effected, Sir Iſaac Newton has acknow- 

ged, © there would be no farther Difficulty ” 
225 Tranſ. No. 88). 

Now, upon a due Conſideration of this Subject, 
we have found it poſſible, by proper Methods and 
Expedients, to rectify thoſe Errors which proceed 
from the different 5 of Refrangibility in dif- 
ferent Rays, paſſing from one Medium into another; 
admitting only this well-known and eſtabliſhed Prin- 
ciple, upon which we ground our Reaſoning, vis. 
4 That the Sines of Refraction of Rays differently 
od refrangible, are One to another in a given Pro- 
« portion, when their Sines of Incidence are equal | 
(Optics, 2d Edit. p. 66.). . And our preſent Deſign is, 
to ſhew what — this will yield towards 

| im- 
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imbronng and In hs” e Tefeſchpes 
P 


by he follow Sins af Glaſs, inſtead of Metal, 
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Let the Figiire R irren te e Sees of 
a concavo-cotivex Speculum, whofe two Surfaces 
are degments of ynequat Spheres; call the Radius of 
the Sphere, to whicly. the concave: Side is 17 
a; . the Radius” of 95555 1 Surface, 
muſt be quickſiver'd cy let BR be 10 85 775 
of the 8 ccututn; Or Ke erden Ry 
the Surfaces; and "therein let P be. the principa 

Focus, or Point where parallel Rays of the moſt 
reftangible Kind are collected, by this Speculum ; 
and * Focus, or. Point of Concourſe, of ſuch 
Rays 2s, arc leaſt reftaggible; to wit, after they, 
have tert TO RefraQions, _at entering into, and 
paſſing out of, thę concave Surface „ and 
lo * Reflection from the convex Surface A B C2 

If the Radius of Concavity be greater than the Ra- 
dius of Cotivexity, as we Vink! in the firſt PI: ace. ſy up- 
poſe, then P will fall nearer the Vertex of the Sp e- 
culum than the Point ; and the Interval 2 well: 
be the greateſt Aberration, or Error, occaſioned by 
the Separation, or uncqual Refraction, of the greateſt 
and leaſt refrangible Rays, after their Emergence 


Thom 


1 F. 
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n 
from. the .concaye Surface FED. Call the com. 


man Sine of incidence, u; the Sitle of Refrattion 
of the lealt refrangible Rays out of a denſe Medium 
into a rarer, ; and, of the moſt tefrangible, 3 
then, according to the known and received Laws of 
Refraftion and Reflection, the Focal Diſtance of the 
moſt refrangible Rays, from the. Vertex of the 
Speculum, (neglecting its Thickneſs, as of little 
or no Moment in the preſent Caſe) will be found 


Bs 4 . | | 
=" Fe TT os And the Quantity of the 


form a Lens, if poſſible, which, placed at ſome given 
Point in the Axis between the Focus of the moſt 
refrangible Rays P, and the Vertex of the Spe- 
culum (as H), ſhall refract not only the Rays of the 
moſt refrangible Kind tending. to the Point P, but 
alſo the Rays of the leaſt pe Kees Kind tending 
to Q. in ſuch a Manner, that both Sorts ſball con- 
cur, after ſuch Refraction, in ſome other Point of 
the Axis R; let H the given Diſtance of the Point 
in the Axis H. from the Focal Point P, be called 
4; and then if the Point H has been aſſumed, ſo that 
the ſaid given Quantity, or Diſtance, d, is greater 


n e, - but leſs than 3 1 ſay the re- 
r 46” 4 — © | 
fracting Superficies GH, that ſhall perform what 


was required, will be part of a concaye Sphere, 
| whoſe 
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12 — (44 +49) x(w —m) 
9 Radius is 7 ; * HR, the 


Diſtance of the given Point H, from R, the Point to 
which all the Rays will tend, after Refraction at the 
faid cohcave Surface, (whoſe Radius being found, as 


© 1 
above, we call 5 will be = = U Laſtly, 
upon the Point R thus obtained, as a Centre, with 
an Interval a little leſs than HR, deſcribe the Cir- 
cumference K LM, and the Figure GHIMLX will 
denote the Section of a double concave Lens, which, 
placed at the given Point in the Axis H, (taken never- 


theleſs within the Limits above-mentioned) will 


collect all Sorts of Rays procceding from the Spe- 


culum, into one and the fame Focus, or Point of the 
Axis, R, as was required; for the Surface G HT, 


refrangible Sort converging to the Point P, and alſo 


the leaſt refrangible converging towards Q, ſo that 


both Sorts, after ſuch Refraction, will concur in the 
Point R; but the Rays tending to R, tis manifeſt, 
will ſuffer no Refraftion at their Emergence from the 
Superficies K LM. becauſe R is the Centre thereof, 
by Conſtruction; which Point, R, where a perfect 
Image of an Object infinitely diſtant will be formed, 


from the Point, P, which we hos before called the 
Focus of the Speculum. 

In this manner a Lens, (or inſtead thereof a trian- 
gular Priſm with two of its Sides ground concave, 
and the third plain, if that be found as practicable) 
may be formed and ſituated, ſo as to correct the 


Errors of the Speculum ariſing from the different 
Un Re- 


which firſt receives thoſe Rays, will refract the moſt 


we call the Focus of the Teleſcope, to diſtinguiſh it | 
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Tefrangibility of the Rays of Light. But, in order 
to render this kind of Teleſcopes abſolutely perfect 
in their Conſtruction, the Errors alſo that reſult from 
the ſpherical Figure, muſt be reQified; and with 
regard to this, we aſſert, that it is poſſible to aſſume 
a Point in the Axis, between the Focus of the Spe- 
culum and its Vertex, (as we have taken the Point H, 
in the following Example, ſee Fig. 2. p. 337,) at which, 
if a reftacting Superficies, or Lens, be conſtituted, 
according to the Method already delivered, it will 
not only correct the Errors occaſioned by the un- 
equal Refraction of the Rays of Light, but alſo 
rectify fuch as proceed from the ſpherical Figure of 
this Speculum, to a much greater Degree of Exact- 
neſs than is requiſite for any Phyſical Purpoſe (mean- 
ing always the Errors of thoſe Rays which reſpe@ the 
Axis). Now to find or dctermine this Point, affords 
a Problem not caſy to be ſolved; and we recom- 
mend it, as worthy of the. Conſideration of Geome- 

tricians. | 
Seeing therefore it is poſſible, and we believe alſo 
ptacticable, to remedy the Imperfections of this kind 
of Speculums, (from whatſoever Cauſe they ariſe) by 
the Method we have here propoſed; it ſeems to 
follow, that Catadioptrical Teleſcopes may be carried, 
by this means, to as great a Degree of Perfection, 
as they are capable of receiving; provided ſpherical 
Figures can be truly communicated, with an exquiſite 
Poliſh, to Glaſſes of a large Aperture, and a Foil of 
Quickſilver made alſo to retain that Figure accurate- 
ly, and without any Inequality ; for the ObjeQ-glaſs 
or Speculum being rendered perfect, ſo as that all 
ſorts of Rays, proceeding from one lucid Point in its 
Axis, 
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Axis, ſhall be collected by means of the Lens exattiy 


in another Point, its Aperture may then be Sende 
to its furtheſt Limits; and that is, till the whole 
Pupil of the Eye (or the whole portion of the Eye- 
glaſs to be uſed, when that becomes neceſſatily leſs 
than tlie Pupil) be filled with Rays procceding from 
the Speculum, and flowing from one Point of the 


Object, but no farther; becauſe this is a Limitation - 


made by Nature in the Structure of the Eye itſelf : 
And in Teleſcopes whoſe Conſtruction is ſuch as we 
have now deſcribed, the largeſt Aperture of the 
Speculum that can ever be of "Uſe, will be to the 
Diameter of the Pupil of the Eye, very nearly, in a 
Ratio compounded of the Ratio's of the Focal 
Length of the Speculum to the Diſtance of that 
Focus from the Lens, and of the Diſtance of the 
Lens from the Focus of the Teleſcope, to Unity : 


That is, of BP to PH, and of RF tor; which 


Proportion holds, whatever be the Charge or the 


Power of Magnifying. | 

But if Inquiry be made as to the Charge moſt 
proper and convenient, that will be determined beſt 
by Experience, in theſe, as well as in all other ſorts 


of Teleſcopes: However, on Suppoſition that one of 


a given Length has its Aperture and Charge rightly 
ordered and proportioned, the Rule for preſerving 
the ſame Degree of Brightneſs and Diſtinctneſs, in all 
others of a like Conſtruction, will be, to make the 
Apertures, and maguifying Powers, directly as the 
Focal Lengths of the Speculums; which ſhews the 
vaſt Advantage and Perfection of theſe Teleſcopes, 
above the common reflecting ones; where, accord- 


ing to Sir Iſaac Newton's Rule, the Apertures, and 
Uu 2 Powers 


— . ” = - _ m 
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Powers of Magnifying, muſt, be as the Biquadrate 
Roots of the Cubes of their Lengths (See his 
Optics, 2d Edition, p. 97.). 

It is likewiſe a conſiderable Adyantage in this Con- 
ſtruction, that the Reflection from the concaye Side 
of the Speculum will do no ſenſible Prejudice; be- 
cauſe the Image of any Object made thereby, is re- 
moved to ſo vaſt a Diſtance from the principal Image, 
formed by the convex Surface, as to create no man- 
mer of Confuſion or Diſturbance in the Viſion; 
which neceſſarily happens, in ſome Degree, from 
the Vicinity of thoſe Images, when the Glaſs is 
ground concave on one Side, and as much convex 
on the other; according to the Method propounded 
by Sir 1/aac Newton, in his moſt excellent Book of 

Tic. 

11 may be imagined, perhaps, at firſt View, that 
(if our Reaſoning is juſt) the Errors of refracting 
Teleſcopes, occaſioned by the different Refrangibility 
of Light, may be corrected by a like Artifice : But 
the Aberration of the Rays from the principal 
Focus is there ſo great, and bears ſo conſiderable a 
Proportion to the Focal Length of the Teleſcope, 
that the Error cannot be rectified by the Interpoſition 
of any Lens, until the Rays are, by a contrary Re- 
fraction, collected again at an infinite Diſtance, which 
renders this Expedient quite uſeleſs; however, there 
is no need to deſpair of accompliſhing even this, by 
other Methods: And, by the way, we may obſerve, 
if it were worth while to ſeek a Remedy for the 
Errors occaſioned by the ſpherical Figure of the 
Object-glaſs only, in Dioptrical Teleſcopes; that 
might be obtained by the proper Application of a 

| Who ſuitable 
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ſuitable Lens, between the Focus and the Vertex of 


the Object glaſs; which is much more eaſy and 

practicable, than the grinding of Glaſſes to Hyper- 

bolical or Elliptical Figures. 

For a further Illuſtration of what is gone before, 
it may be proper to exhibit the ſeveral Parts and Pro- 
portions of a Teleſcope in Numbers computed ac- 
cording to the Theorems already delivered; and in 
Practice we judge it will be moſt convenient, that 
the Radii of the Spheres to which the concave and 
convex Sides of the Speculum are ground, be nearly 
in the Ratio of 6 to 5; as in the following Example; 
where (ſee Fig. 2. p. 337.) 

ABC DEF, repreſents the great Speculum of Glaſs, 
ground concave on one Side, and convex on the 
other; quickſilverd over the convex Side, and of 
an equal Thickneſs all round its Circumference. 

The Radius of Concavity =a=—48 Inches. 

The Radius of Convexity =e=40 Inches. 

Then putting u, the Sine of Incidence=1oo ; m, 
the Sign of Refraction of the leaſt refrangible Rays, 
out of Glaſs into Air, —154; and , the Sine of 
Refraction of the moſt refrangible Rays, =156 ; as 
Sir Iſaac Newton found them by Experiments; we 
ſhall have, | 
PH, the Focal Length of the Speculum with regard 
to the moſt refrangible Rays 18.2926 ＋, which 
will be ſomewhat increaſed by the Thickneſs of 
the Glaſs, when that is conſiderable. 

, the greateſt Aberration of the Rays, occaſi- 
oned by their different Degrees of Refrangibility, 


=.05594 +, which Quantity, in Practice, ſhould 


be 


30 — . — Uc— ñũ̃́—ͤʃ—— . — on 
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be a very little augmented, rather than otherwiſe * 


wherefore we put it here =,056=e. 
The Radius of the concave Surface of the Lens, 
turn'd towards the Speculum, viz. of GHI,=v 
=2.8 Inches. 
The Radius of the concave Surface of he Lens, 
turn'd from the Speculum, vi. of KLM. = 6.7 
Inches. 
The Thickneſs of the Lens at the Vertex LH = 76 
of an Inch. 
The Aperture of the Lens muſt be about & of the 
Aperture of the Speculum. 
FFP, the Diſtance of the Focal Point P from the 
Point H, where the aboveſaid Lens is to be placed, 
ſo as to correct the Errors ariſing from the different 
Refrangibility of the Rays, and alſo the Errors of 
the ſpherical Figure, — 2.53 Inches. 
HR, the Diſtance of H the Vertex of the Lens from 
R the Focus of the Teleſcope, —= 6.8 Inches. 
And if we ſuppoſe the Diameter of the Pupil of the 
Eye to be of an Inch, (though it has not one 
certain Meaſure) then the Diameter of the greateſt 
Aperture of the Speculum, that can ever be of Uſe, 
will be 65 Inches, nearly. 
The ſmall plano-convex Eye-glaſs O muſt always 
have one common Focus with the Teleſcope, to 
wit, the Point R tranſlated to r, by Reflection from 
the Baſe of the Priſm N; for which Reafon it muſt 
retain, at all times, an equal and invariable Diſtance 
from the Lens GHIKLM; which Diſtance will be 
the Focal Length of the ſaid Eye-Glaſs more HR 
(= AN-+ Nr) the Diſtance of the Lens from the 
Focus of the Teleſcope R. 


The 


The Form and Poſition of the Priſm N, and the 
Contrivance of the other Parts neceſſary, will be 
much the ſame as in the Newtonian Teleſcope. 

If the Focal Length of the Eye-glaſs be 4 of an 
Inch, the Teleſcope will magnify about 200 times. 

This Teleſcope may be contrived in the Gregorian 
way, by uſing, inſtead of a Lens and Priſm, a ſmall 
Speculum ſpherically concave on one Side, and con- 
vex on the other; bur we think it not worth while 
to attempt this Conſtruction, as an Inveſtigation of 
the Proportion between the two Surfaces neceſſary, 
in this ſmall Speculum, to unite the Rays proceeding 
from- the great one, into one Point, would be in- 
tricate, and the Practice alfo very difficult; by reaſon 
that a little Inaccuracy will, in this Caſe, occaſion 
Errors much more conſiderable than a like Imper- 
fection in the refracting Lens. 
We have hitherto ſuppoled the Radius of the 
Concavity greater than that of the Convexity ; as being 
moſt convenient and uſeful, on ſeveral Accounts, in 
forming this kind of Teleſcopes; however, it may 
be proper to remark, that the ſame Method may be 
uſed for correcting the Errors of the Speculum, 
when the Radius of its Concavity is leſs than that 
of the Conycxity ; only the refracting Superficies of 

the Lens, placed between its Vertex and Focus, will 


be 


ever, or how ſoever they be diſpoſed. 


2 


be convex, and not concave, as in the former Caſe. 
And there is another thing worthy of Remark, that 
the Focus, or Point (P), where the moſt refrangible 
Rays are collected, will fall farther from the Vertex 
of this Speculum, than the Focus of the leaſt refran- 
gible (2 a Circumſtance which never happens by 
Refraction alone, in Glaſſes of any Figure whatſo- 


Fig. 3. 
FA 
EIB 


DUC 


Now all things being put as before, and making 
(Fig. 3.) H Q=4, I fay the convex Superficies GAH 
of a Lens placed at H, that ſhall correct the Errors 


ariſing from the different Refrangibility of Rays, in 
this kind of Speculum, will be 


part of a Sphere, 


8 —_(u=m)xdd +d:) _ a 

whoſe Radius is = -% Fn ==>, And 
HR, the Diſtance of the Point R, where the Rays 
of all ſorts will unite, after this Refraction, from H 


* once n 8 24 ; 
the given Point in the Axis, will be = (E=md Fn 


which Point R being taken as a Centre, deſcribe 
thereon the Arch K LM, and the Figure GHIMLK 
will repreſent the Section of a Meniſcus-glaſs, or 
Lens, which, placed at the Point H, aſſumed between 
the Vertex and Focus of the Speculum, will collect 
all ſorts of Rays proceeding therefrom into one and 
the ſame Point, or Focus, R, We might alſo 1 

OW 
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how this Error may be- reftified by one or more 
Glaſſes, placed in the Axis, at a Diſtance farther 
from the Vertex than the Focal Point P; but the 
former Speculum is ſo much preferable to this, for 
the conſtructing of Teleſcopes, that we think it not 


worth while to proſecute this Matter farther. To 
conclude this Eſſay; 


Whoever ſhall "think fit to but the Method here 
ropoſed in Execution, we dare venture (from a 
Trial that has beeri made) to aſſure him of Succeſs ; 
provided the ſame Diligence, Care, and Accuracy, be 
applied, in chooſing, figuring, poliſhing and foiling, 
the Glaſs, that has of late been employed for the 
forming Speculums of Metal; and let none be diſ- 
couraged, though the firſt and ſecond Attempt ſhould 
fail; for thiat muſt be expected, if the ordinary way 
of grinding and/poliſhing be uſed: Greater Exactneſs 
is, here required, than is uſually thought ſufficient 
for: the Object- glaſſes of refracting Teleſcopes: Let 
it be alſg conſidered how many Eſſays, for a long 
Term of Tears, were made by Mr. Gregory, Sir 
Tſaac Newton, and others, to reduce their Conſtru- 
ctions of the reflecting Teleſcope into Practice, 
without anſwering, in any tolerable Degree, what 
their Theories promiſed: The Workmen they em- 
ployed were chiefly Optical Inſtrument-makers, and 
had it been left to ſuch Perſons only to perform by 
themſelves, we have reaſon to think, that it would 
have been pronounced impracticable to this Day, to 
make a reflecting Teleſcope that ſhould equal or 
excel refracting ones of "Ten. times its Length; 
though we now ce, that moſt of thee Artificers are 
XX capable 
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capable of making them to ſuch a Degree of Per- 
fection as was formerly . of. 
5 5. 17 


I Aae 76 a | Letter from the Hon Henry 
Temple, 5 ; to his Father the Right 

the Lad Viſcount Palmerſton, con- 
_ an Earthquake av Naples; comm. 
nicated to the Royal Society by Claudius 


Amyand, Eſq; F. R. S. and * ber. 
geon to His MAJESTY. | 


Naples, Dec. 12. N. o 1732; 
HEY tell me, the laſt Earthquake here 
has made a great Crack in the Side of 
Mount Ne, above 30 Yards long. I am not 
ſure if this be true or not, though I think it very 
poſſible; but I made another Obſervation upon it, 
which I think much more extraordinary ; which 1s, 
that the ſecond Shock, which was a very ſlight one, 
had a great Effect upon the Nerves: I and all the 
Company where I was, as ſoon as the Shock was 
over, were ſeized with a Shaking, juſt as if we all 
had the Palſy, our Teeth chattering in our Heads to 
ſuch adegree, that we could hardly ſpeak ; and I find, 
that half the Town felt the ſame Effect from it. It 
would be natural to imagine, that this Shaking was 
cauſed by the Fright, but it is eaſy to prove the con- 
trary; becauſe, in the firſt place, the firſt Shock, 

which was much more terrifying, had not that Effect: 

Secondly, 


— Y 


— - — — —ů—ͤ— 


4 
* 


2 


"EI 4 rea <2: 


— hs 


ow. 


- 
+4 


6 od 


- * a 
* . 
* 
* 
5 © „ - % 
d - - — 
oy * * » - +4 * 7 - . — 
: 1 : % — 
4 „ — 
q mans — Fi 
* 
” F * 
* - 
- * M . 
= - . 
- . J 
. 
- 
% 
” £ a. 
* : . 
b = 
© ” 
„ 
= a! 
; * 
4 4 , 
= 
— 
* Y Me 
* 
* 
} ; 
- 
ar . 
* 1 * — 1 
6 ” 
- FY 
= . 
> * 
= 
„ v . — * „ © PR” . 
. , * o * 
„ „ 63 = — — — 
5 2 2922 4p ahh — — 
- * d 
. \ = ; 
—_ ” Pi 
. £ 
l my 
| b 
= 
-, Y t. 
—— | i, 
” = « * - 
: C , 
9 — 
f f 
= - - 
© 4 
* 
- = - 
* 
* = — — — C Y | 
* ; vi 
- — 3 2 = 4 .- 
g 's -% 
— —— — — ” 25 
. . — - N 
- — — 4 8 y 
- — — : | | 
: \ == — | 'X 
— — - 
1 — - _ 
” * = — ö y 
Ins — — — * 
* 4 — — = 
Ms, — — a , 
— — —— — — 5 . 5 N 
— 11 — * 
—— 
| | = — = | | 
—— — 
| = | _— 
— — = 
l R — 
= ” - 
1 — — — o 
' * — — — 
1 — — 
— 82 — 
* — — — — 
= — 
' - — —— — > © = — — — 4 
| | - — 5 
— — — ̃ S 
. 
0 — : 5 
ö * — — — 91 
if _ * — — — — — - 
* by 1 — — — 
, — ͤ— cn 
— — 
— k 
Fx — — ————— — * 
2 230 2 — — — = 
y 1 
** 
| . \ 
= 
= - | 
* 2 © 2 
. F 2 . % « 7 
| W DO = 2 * 
4 - 5 N * 
| * _ 
— 8 
- 7 
= = g 
Jt * 
o 
TRE. \ = 
RES 
_— 
* 
3 
. 
— 
= — . 
- & 
+ 
» 
A 
. =>= = 
* 8 == 
e 
> \ 
* - 
, 
—_” 
* * — 
"F » . 
3 = 
I ö 
; . 
Y — 
* 
. 
ö * 
4 
+ | ; 
= 
— . 
0 
8 N * 
8 - 
- 
0 aw + : * 
- 
: 


—— — — — — . 


— n 


— — 


[3447] 

Secondly, many People who were not ſenſible of the 
Earthquake, found themſelves ſeized in the fame 
Manner: Thirdly, Mr. who uſed to be troubled 
with convulſive Fits, and had got quite cured of 


them here, was immediately ſeized with them again, 


after the Barthquake j and, Fourthly, every body, 
_ e ot leſs, complained of Head-achs for ſome Days 
T. FA | | | | 


X. 4. Letter from Mr. Timothy Sheldrake to 

Sir Hans Sloane, Bart. Pr. R. S. c. con- 
cerning a Monſtrous Child born of a Woman 
under Sentence of Tranſportation. 


SIX, 134 | Norwich, Jan. 8. 1734-8. 
Herewith ſend you both a Draught and Deſcri- 
ption of a monſtrous Birth, which I believe the 
Ror Al. Socigrr have had as yet no Account of; 
which gives me Hopes, that what I here ſend will 
prove the more acceptable to you. 

Elisabeth Spencer, being tried at out Aſſizes for 
the City and nty of Norwich, for Shop- lifting, 
and being found guilty of the Crime, received Sen- 
tence for Tranſportation; for reſpiting of which Sen- 
tence ſhe pleaded her Belly, which Plea, as ſhe was a 
matried Woman, appeating what was very pfobable, 
ſhe was favour d by the Mayor and the other Magi- 
ſtrates, by being allowed the full Time that ſhe ſaid 
ſhe had to go; at the Expiration of which ſhe was 
delivered of a Child, which I ſaw a few Hours after 
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* 5 was born, and was exaaly, in every Part, according 


to the following Account, and as I have here deli- 
neated it [See TAB. II. Fig. 2.]. The Head had a 
Riſing on the Top of it, and the Noſe was as if one 
Noſe was on the Top: of another, but only two No- 
ſtrils, and thoſe at the Bottom of the lower Noſe. 
The Arms were without the Elbow-Joint; the two 
Bones, which make the lower Joint of the Arm, in 
common, were in this extended to the Shoulder. Juſt 
under the Ribs, and above the Hips, was a deep Place, 
as if a Cord had been tied very ſtreight, ſo as to ſink 
down below the Reach of the Eye: This gitding- in 
of the Body, I believe might go al moſt round: I did 
not turn it, to ſee whether it did or not, but it was 
continued as far about the Body as I could ſee, with- 
out turning it. By this girding-in of the Body, the 
lower Part of it was almoſt round, it being without 
cither Legs or Thighs ;' but had two Feet joined unto 
the lower Part of the Body, the Heels inward, the 
Toes (of which it had not the full Number) point- 
ing towards the Sides, as is deſcribed in the Drawing 
here incloſed. As to Sex, this Creature was a Fe- 
male, and born aliye. It was the Opinion of the 
Women: about; her, that the Midwife had injured the 
Head in the Birth,' by which the Riſing in the Head 
was produced; and this ſurpriſing — that was 
born alive, was thereby ſoon deptived thereof. This 
Woman, who had bcen the Mather of ſeveral Chil-- 
dren, before this ſtrange Production, and all in per- 
fect Form, was by ſome. free-ſpeaking Perſons charged 
with having been guilty of, ſome Practices both un- 
natural and unlawful, which ſhe very poſitively al- 
ways denied; and faid. that ſhe knew. nothing that 

could 
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could give any Change to the natural Form of this 


Creature, but the ſtrange Apprehenſions that her 
Sentence had put her — from the uncommon 


Creatures the Country to which ſhe was ſentenced 
might bring in her Sight. Theſe odd Ideas that ſhe 
had formed to herſelf, was all and the only thing, 

that had occaſioned: ſo great a Change from the 


natural Form the Child might otherwiſe have had, as 
ſhe often aſſerted, Iam, 


4 STR, 3 | 
'. Tour very humble Servant, © 


Tim. Sheldrake. 
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XI. A Paper concerning the Mola Sa LU. or 


-Sun-fiſh, and a Glue made o 


Fit; commu- 
nicated by the Rev. Mr. William Barlow to 


_ the Preſident of the Royal Society. 


— — 


* 


Stole Doc l near Plymouth, Devon, 
June 29. 1734. 
"HERE was brought to this Place, ſtruck the 


Day before in our River, a Sun-fſb weighing 
about 500 Pound Weight. The Form of it nearly 


anſwers thatgiven by Mr. Willoughby, except that the 
Tail of this was ſcollop d. 


This Fiſh differed very much in one thing from 
that deſcribed by Mr. F//loughby, whole Fleſh, he 
ſays, was very loft: On the contrary, the Fleſh of 


this was hard and firm, rather a griſtly Subſtance 
than ſoft Fleſh, 


A 


vo” _raT 

A Gentleman of my Acquaintance, Commander 
of a Veſſel, tells me, his People took a Sun-#ib, 
South of Newfoundland, which, by his Deſcription, 
was confiderably larger than that brought hither. 
They made no Uſe of the Fleſh 3 but he remembers 
it was a griftly Subſtance, hard and firm. 

A Piece of the Fleſh boiled, to try how it would 
look and taſte, to our Surprize, was all turned into 
a Jelly. Being ſoft and tender, it could not be taken 
out of the Saucepan with a Fork, but only with a 
Spoon; in Colour and Conſiſtence nearly reſembling 
boiled Starch when cold. It had little or nothing 
of the Fiſhy, but a gratcful and pleaſant Taſte. 

By the ſticking together of my Lips, and from 
what I obſerved by touching it with my Fingers, I 
took Notice, that this boiled Fleſh was clammy and 
glutinous; which brought to my Mind, that what 
the Antients made uſe of to ſerve the Purpoſes of 
Glue, was made from Fiſh. I then tried it upon 
Paper and Leather, and found it to anſwer the Uſe 
of Paſte very well: And it was owing in part to 
Neglect, and partly to Accident, that it was not alſo 
tried upon Wood. 8 
From this Diſcovery of the glutinous Nature of 
the Fleſh of the Saun-fiſb, I would recommend it to 
thoſe who have Opportunity to make farther Expe- 
riments upon it ; and probably ſomething uſeful, or 
curious at leaſt, may be a fatisfaftory Reward for 
the Trouble they ſhall give themſelves on that Ac- 
count. | 

From the Deſcriptions given us of the Ichthyocolla 
by Dioſcorides and Pliny, the Gluc-fiſh ſeems not 
to 


11 
to be the ſame as our Sw-jſh. Whether the Fiſh 
from which our Iſinglaſs is made, be the ſame as 
the Ichthyocolla of the forementioned Authors, as 
the Name uſually given to it ſeems to import, I 
cannot tell: But neither the Ichthyocolla of Ronde- 
litius ot Bellonius, nor the Huſo taken in the Danube, 
from the Bladder of which Fiſh-glue is made, can, 
by the Deſcriptions given of them, be the ſame as 


XII. An Account of the Diſcovery of the Re- 
mains of a City under-ground, near Naples; 

 gommunicated to the ROYAL SOCIETY by 
William Sloane, Eſaz F. R. S. 


A T Rete, about four Miles from Naples, under 
the Mqunrain, within half a Mile of the Sca- 
ſide, there, is a Well in a poor Man's Yard, dawn 
which about 30 Yards there is a Hole, which ſome 
People have the Curioſity to creep into, and may 
afterwards creep a good way under - ground, and with 
Lights find Foundations of Houſes and Streets, which, 
by ſome it is ſaid, was in the Time of the Romany 
a City called Aretina, others ſay Port Hercules, 
where the Romans uſually embarked from for Africa. 
I have feen the Well, which is deep, and a good 
Depth of Water at the Bottom, that I never cared to 
venture down, being heavy, and the Ropes bad. 
This City, it is thought, was overwhelmed by an 
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A Gentfeman of my Acquaintatice, Commander 
of a Veſſel, tells me, his People took a Sun-#/b, 
South of Newfoundland, which, by his Deſcription, 
was confiderably larger than that brought hither. 
They made no Uſe of the Fleſh 3 but he remembers 
it was a griftly Subſtance, hard and firm. 

A Piece of the Fleſh boiled, to try how it would 
look and taſte, to our Surprize, was all turned into 
a Jelly. Being ſoft and tender, it could not be taken 
out of the Saucepan with a Fork, but only with a 
Spoon; in Colour and Conſiſtence nearly reſembling 
boiled Starch when cold. It had little or nothing 
of the Fiſhy, but a gratcful and pleaſant Taſte. 

By the ſticking together of my Lips, and from 
what I obſerved by touching it with my Fingers, I 
took Notice, that this boiled Fleſh was clammy and 
glutinous; which brought to my Mind, that what 
the Antients made uſe of to ſerve the Purpoſes of 
Glue, was made from Fiſh. I then tried it upon 
Paper and Leather, and found it to anſwer the Uſe 
of Paſte very well: And it was owing in part to 
Neglect, and partly to Accident, that it was not alſo 
tried upon Wood. | 

From this Difcovery of the glutinous Nature of 
the Fleſh of the Sun-fiſb, I would recommend it to 
thoſe who have Opportunity to make farther Expe- 
riments upon it; and probably ſomething uſeful, or 
curious at leaſt, may be a ſatisfactory Reward for 
the Trouble they ſhall give themſelves on that Ac- 
count. | 

From the Deſcriptions given us of the Ichthyocolla 


by Dioſcorides and Pliny, the Gluc-fiſh ſeems not 
to 
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to be the ſame as our Swn-fiſb. Whether the Fiſh 
from which our Ifinglafs is made, be the ſame as 
the Ichthyocolla of * forementioned Authors, as 
the Name uſually given to it ſeems to import, I 
cannot tell: But neither the Ichthyocolla of Ronde- 
fitius ot Bellonius, not the Huſo taken in the Danube, 
from the Bladder of which Fiſh-glue is made, can, 


dy the 8 given of them, de the ſame as 
the Sum. ib. 


XII. 45 Account 7 the Diſcovery of the Re- 
mains of a City under- ground, near Naples; 


communicated to the ROYAL SOcikTT by 
William Sloane, Eſq; F. R. S. 


T Neſna, about four Miles from Naples, under 
the Mauntzin, withia half a Mile of the $ca- 
fide, there, is a Well in a poor Man's Yard, down 
which about 30 Yards there is a Hole, which ſame 
People have the -Curiofity to creep into, and may 
afterwards creep a good way under-ground, and with 
Lights find Foundations of Houſes and Streets, which, 
by ſome it is ſaid, was in the Time of the Romans 
a City called Aretina, others ſay Port Hercules, 


where the Romans uſually embarked from for Africa. 


J have feen the Well, which is deep, and a good 
Depth of Water at the Bottom, that 1 never cared to 
venture down; being heavy, and' the Ropes 
This City, it is thought, Was overwhelmed by an 

| Eruption 


bad. 
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Eruption of the Mountain Yeſuvims, not ſunk by 

Janthquakes, as were Cuma, Baia, rege Kc. 
Feen Arch. 1731-2. Ae ded oe 
ttt 2 Signed, 42) 


William Hansea 
Fs IR, 


In purſuance to your Deſire, the above Account is 
ttanſmitted me by my Partner, about the City you 
mentioned under- ground near Naples. 


i Frenz 
SIR, 


Tour moſt humble Servant, 
John Green, 


XIII. An Account of a Meteor ſeen in the Air 
in the Day-time, on Dec. 8. 1733; cm. 
e by Mr. Crocker to Sir Hans 

Sloane, Bart. Pr. R. S. c. 


r Fleet, Dor ſetſbire, Dec. 2 3. 1733. 
N ' Saturday the 8th of this Inſtant, the Sun 
ſhining rig ght, the Weather warm, and Wind 
at South. Eaſt, 8 ſmall Clouds paſling, I ſaw ſome- 
thing (between Eleven and Twelve) in the Sky, 
which reſembled a Boy's Paper Kite, which appeared 
towards the North, and ſoon vaniſhed from my 
Sight, being intercepted by - the Trees which: were 
near the Valley where I was ſtanding. The as 

| o 
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of. it was of a pale Br ightac6, like that of burniſhed 
or new-waſhed Silver. It darted our of my Sight 
with a ſeeming Coruſcation, like that of "mg ſhoot- 


ing in the Night ; but had a Body much larger, and 


a Train much 12555 than any thing of that Kind I 
had ever ſeen befor 


ore. At my coming home, one 
Brown aſſured me, he had ſeen the ſame thing, for 
the Continuance of a Minute; and that the Body and 
Train appeared to him to be about twenty Foot long, 
and ſeemed to him to fall to the Ground ſomewhere 
about the Kennel-garden, whither 1 accompanied 
him in Expectation of finding ſome of thoſe Jellics 
which are ſuppoſed to owe their Beings to ſuch 
Meteors : But we might have ſearched long enough, 
as I underſtood the next Day, when Mr. Edecombs 
informed me, that he and another Gentleman had 
ſeen the ſame Appearance at the ſame time about 
fifteen. Miles from us, ſteering the ſame Courſe from 
Eaſt. to the Weſt, and vaniſhed from them between 
Walkhampton and Oakhampton: They gave the ſame 
Accpunt of its Figure, Length and Colour. 
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XIV. An Account of a Luminous Appearance 
zn the Sky, ſeen at London on Thurſday 
© March 13; 1734 by John Bevis, M. D. 


then in the Weſt, on the Top of my Houſe 
in Buckingham-ſtreet, about five Minutes after Eight, 
equal Time; happening to turn my Face Southward, 

I was ſurpriſed with an uncommon bright Glade of 


Yy Light. 


SI was obſerving Mars near a ſmall fixt Star, 


it 
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Light. It was ” about 22 rees broad, and 
110, or 120 Degrees long, ill 1.08 at either End, 
but pretty well at the ides, that is, much as tlic 
common Rainbow, or one of thoſe Pytamids wv uo 
arc uſed*ty dart up from the (ut 2 an 8 045 
Borealis, which ight it reſembled in all teſp Las 
except ih its Place nd Poſition, and that this Vas 
ſteady, and alrogether without that tremulous kind of 
Motion, which” ufually accompanies that. Beſides 
Saturn, Mars, V1 Pea” kid Aud thé fixt Stirs; there was 
then no other Light in the Sky, nor the leaſt Cloud, 
nor any of that horizontal B acknefs which We. ſee 
Noni asd in the Aurora. The Stars were as diſ- 
cernible thropgh it, as if nothing had been there. 
A Gentleman who Was with me, fanſied it to be 
the Tail of a Comet; but as ncither he nor myfelt 
had ever ſecn one, I gave but little Heed to that 
Conjecture: However, I carefully directed a 17 F60t 
Glaſs to all Parts of its weſtern Extremity, but could 
diſcern nothing like a Nucleus. When I firſt ſaw it, 
it extended itſelf from about the Mid-way between 
Aldebaran, and Orions Left Shoulder, 3 
a little under g, and fo on through Cancer and 
Leo, juſt above Cauda Leonis, till it arrived between 
Vindematrix and Coma Berenices, where it ended 
very dilutedly. . In about half an Hour it grey,dim 
about the Middle, where in a ſhort time it {eþ arated 
in two, or rather became quite dark there; 4. then 
methought the disjoined Parts were more luminous 
than before; but they too in a little while after 
grew dimmer, and ſhortened away, on to their 
remote Extremitics, which remained viſible the 
longeſt; the Weſtern one abour Nine o'Clock, the 
Time 
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Time of its Extinction, being near Oriams Right 
Shoulder, and the other near the Left Knee of Bootes4 
ſo that this Meteor ſeems pretty nearly to have accom- 
panied the Earth in its diurnal Motion, and to have 
had little or no Motion beſides. - I have looked for 
this Light ſince; but could find nothing like it. 
The Day was exceeding fine, and by my Journal I 
find, Mat, 
At Noon, the Barometer Was 29.98. 5 


Thermometer ;i i SF 11 
Wine Re. 
HH 46 Decl. ofthe. Newile. 142 10's: 136 
| ArromNigh Barometer 29.86. 
Thermometer „ 401 
Decl. of the Needle 139 50. 
= 3 N 11 VF 1.3L - + <-:.+ +S Gin ITY 


XV. An Account f the oy of a Calculus 
making its Way through an old Cicatrix in 
the Perinzum, 9 2 . M. A. 


e, 

FEI Jan. 18. 1740. 
2 Felt, of the Pariſh of Bayton in 72 
Was cut for the Stone about 15 Years! ago, and a 
farge Stone taken from him. 

The ſaid HPilliam Farman ſays, that he continued 
eaſy for about four” Years aftet he was cut} that the 
Wound was quite healed up, aud that he made Wa- 
ter in the natural * without any Teakage at the 
Wound. 

In. July laſt, he fays, he felt great. Pain at the Place 
where he was cut, and that it was much ſwelled. 

. TL 7 3 It 
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It looked black, and a little Hole broke open there, 
dut of which the Water came; and a Stone appear- 
ing, the Hole grew wider by the Force of the Water, 
and his frequently touching it, till at laſt the Stone came 
away whole. It was broken afterwards by a Fall. 

As ſoon as the Stone was come away he ſays that 
he grew eaſy, and the Swelling abated. The Wound 
is now reduced to a ſmall Compaſs, and the Water 
ſtill comes away through the Wound, and but very 
little Water comes out the natural Way, 

William Farman is about 30 Years of Age. He ſays, 
that the great End of the Stone came away firſt, which 
he ſuffered to lic at the Mouth of the Wound near a 
Fortnight, but he applied to no Surgeon. 


An Addition by the Publiſher Zo the foregoing Caſe. 


There they ' articulated 
| or rubbed againſt each 
other, while in the 
Bladder ; one having a 
round Head, the other 
a Cavity. 


Figures of Stones which made their Way through the Perinæum of 
a Man at Leyden, Anno 1724. ſeen there by C. Mortimer. 


XVI. An 
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XVI. An Account of a Stone, or Calculus, 
making' its Way out through the Scrotum ; 
communicated by Mr. John Silley, Surgeon, 
to Sir Hans Sloane, Bart. Pr. R. S. G. 


NE Robert Swann, of Eaſt- Malling, Kent, a 
hard working Man in the Woods, tent for me 
one Day to ſee him. When I came to him, I found 
him with a large Swelling on his Teſficles; on the 
upper Part of the Scrotum, I found a ſmall Hole or 
two, and he told me, his Urine ouſed out ſometimes. 
I paſſed the Probe in, and found a hard Subſtance, 
which ſeemed to be large: I told him, he had a large 

Stone lodged there, at which the poor Man was 
much ſurpriſed... I told him, L would make Inciſion 
and take it out; he refuſed to be cut. I dilated it in 
another Manner, made the Orifice pretty large : The 
Swelling of his Teſticles aſſwaged, he goes to work, 
as uſual ; about a Week's time after, coming home 
at Night with a large Bundle of Wood at his Back, 
found himſelf more in Pain than ordinary; as ſoon 
as he got home, complained to his Wife, and told 
her he was very much in Pain, went to-bed, deſired 
me to be ſent for immediately ; but before I could 
get to him, the Stone forced its Way out; and as 
ſoon as I came to him, the poor Man ſeemed much 
rejoiced, and told me, (as he expreſſed himſelf) the 
Swan had laid an Egg: Its Weight at firſt was 5v and 
Zij, now almoſt four Ounces and three Quarters. 
This Man lived about ſeven Years after this, in a good 
State of Health, and lived to the Age of Threeſcore 


Ox 


[352 Þ 
or upwards. He told me, he believed the Stone had 
been gtowingthere for near thitty Years; but neyet 
apprehended it to be a Stone, but uſed to complain 


of a Weight, as if it Were — a Pound, carried be- 
tween his Eegs. EEO 


r Jobn Sifley, 5 
| 5 "was and Apothecary, 


Town Malling, Kent. 


F 
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XVII. A Letter from Mr. Moreton. Gilks, 
F. R. S. 10 Dr. Mortimer, Sec. R. S. giving 
ſome Account of the petrefactions near Mat- 
lock Baths in Derbyſhire; ; with bis Con- 


jectures a P ctrefaftion i in General. 


S123, 
N the mountainous Part of Derb yſbire, about 
Cromford, is a Valley of at leaſt a Mile and half 
.* walled on each Side with high craggy Rocks ; 
the Eaſt Side cliffy, the Weſt more reclining, but ex- 
tremely rough and difficult of Aſcent ; being com- 
poſed of large looſe Pieces of the Lime-ſtone Rock, 
of five, ten, or twenty Ton Weight ; that ſeem at 
ſome Diſtance of Time to have broken off from the Top 
of the Cliffs, and fallen down into the Valleys.— 
At the Bottom of the Valley, which ſeems to be a 
great gaping Fiſſure of the Rock, runs the River 
Derwent harſhly along its rocky Bottom. About 
the Middle of the Valley, at near 50 Foot perpen- 
. Height from the River, iſſue forth ſeyeral 
Ri- 
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Rivulets of a luke- warm Water, that pour themſelves 
into the Derwent below. Some of this Water, being 
collected in a Reſervoir, on account of its agrecable 
Warmth, hath of late Years been much uſed for bathe- 
ing, and is called Matl:ck-Barh. Now for about the 


Water guſhes out, the Stone appears of a very dif- 


upon the original Rock; co 
of Earth, Vegetables, Sc. 
ufually grow in rocky Places, as Polypody, Trico- 


manes, and other Species of the capillary Tribe, 


Moſſes, Brambles, Ivy, Hazle, &c.—— There are 
ſeveral large Grotto's at about 15 Foot above the Level 
of the River, ned · moſt curiouſiy with the Sralactit , 
Lapides Hilatitii, &c. Some of 'them nearly re- 
ſemble large Bunches of Grapes, and other Cluſters 


of Fruit, very beautiful to look upon. Specimens of 


moſt of them I think I have ſent. I found upon 
Examination, that the farther you penetrate into this 
Mountain, the cloſer and — compact the Stone 


at the Depth of 15 or 16 Foot, almoſt filled up, and 


nearly as ſolid as the Lime-ſtone, of which the original 
Rock is compoſed; and even within fopr or five Foqt 


of the Sutface, though very open and porous; yet 1 


it ſo hard as to be uſed in the Buildin ns about the 


Bath; and I imagine it may be equally durable, 
though eaſier to work: with the Saw; 1 2 the * 
Lime-ſtone.- 


the Brink of the River; under theſe: Protuberances 


Compaſs of 500 or 600 Yards, near to where this 


ferent Texture and Complexion ; and proves, upon 
Examination, to be a perfect Incruſtation, formed 
3 a factitious Stone, 

various Kinds, ſuch as 
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2 the Grotto's, very dangerous and difficult to get 
It was here the Specimens I fend you were col- 
leted +, but it is impoſſible to give you an Idea of the 
natural Beauty of the Place. The Froſt-work, and 
incruſted Plants, are ſome of them ſo very delicate 
and tender, as to make it impracticable to bring 
them away with half their Beauty, by the moſt care- 


ing along the Rock, part of it intirely petrified, an- 
other part only incruſted, and a third ſtill vegetating. 
In another Place is a Hazlc-tree, the Root whereof 
compoſes a Part of this petrified Mountain, the 
Branches ſome petrified, and ſome tenderly incruſted. 
As theſe are changed, others ſpring up, and in Time 
will undergo the ſame Fate. In ſhort, nothing in 


Nature can give a more clear Idea, or more beautiful 


Repreſentation, of the whole Buſineſs of Petrefaction, 
than a curious Obſerver will ſee, and frame in his Mind 
from this Mountain. He will ſee, that not only the 
Water, as it diſtils out of the Rocks, is capable of 
incruſting and petrify ing the Bodies it meets with in 
its Paſſage, but that even the Steams and Exhala- 
tions *, * highly ſaturated with theſe mineral 
Particles, will work the ſame Effect; as is evident in 
the Place under Conſideration, and will generally 
beſt account for the Supply of petrifying Matter, 
brought to fill up the Vacuities that are left by the 
Decay and Waſte of Vegetables incruſted over; and 
which, he will ſee, are in Courſe of Time conſtantly 
filled therewith. For although the Water of ſome 


+ They are depoſited in the Au ſeum of the Rov al. Sociz rr. 


Vide Woodward's Natural Hiſtory, p. 136. 209. 


Springs 


ful Conveyance. In one Place there is an Ivy creep- 
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Springs may be ſo: loaded with mineral Matter, as; 
perhaps by penetrating the Pores of Wood and other 
lax Bodies, to increaſe greatly their ſpecific Gravities; 
yet ſurely. it is contrary to the Laws of Matter, and 
abſurd to ſay, there is any hidden Property in ſuch 
Waters capable of changing the Parts of one Body 
into another Body ſpecifically different. It may in 
time, no doubt, loſe its Texture and Coherency, by 
the Admittance of heterogeneous Particles of different 
Attractions but the Cauſe of Coherency in the Parts 
of the original Body muſt intirely ceaſe, and be diſ- 
ſolved, — it can be ſaid to become a Part of 
any other Body whatever. Afterwards, indeed, the 
Space that was poſſeſſed by the Parts of the original 
Body, may be ſupplied by thoſe of the new one, ſo 
as to make in time a uniform Stone in the Shape of 
the original Plant: But if this petrified Plant be ſtill 
kept in Ce Place where the ſame petrifying Quality 
continues to aft upon it, it will loſe even that 
Shape, and become a Part of the Body it is conti- 
guous to; and ſo a great many of theſe petrified 

Plants, and other Bodies united together, will com- 
poſe large Maſſes and whole Strata of Stone. This 
is clearly the Caſe in the Inſtance now before us, and 
perhaps it might be carried ſo far as to ſtrengthen 
our Conception about the general Formation of the 
Strata of Lime- ſtone or Marble; that appearing to 
be every-where, (notwithſtanding Dr. Hoodward dil- 
patches them much more expeditiouſly®) but eſpecially 


in the Peak of Derbyſbire, ſuch a Petrefaction as [ 


— 


Hp ward's Natural Hiſtory, Part II Conſ. 4. 
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have been deſcribing, quite finiſhed. I could urge 
many Reaſons for my Suppoſition, but I will not 
trouble you with them here, the Compaſs of this 
Letter not permitting me; nor do I know how far 
ſach Conje&ures are cap able of being ufed, with 
regard to the received Opinion of the World's Age; 
but if we had as good Authority to ſuppoſe it 60,000 
Years old, as we have 6000, it would be worth the 
while to trace the Origin and Source of theſe petri- 
fying Exhalations a little deeper than ſeems to have 
been done by Dr. Woodward; and might either per- 
fect his Hiſtory, or produce a more rational Syſtem 
of the Earth than has yet appeared. 

Lau will find, amongſt the things T ſend, ſome 
Land-coral found in a Lime-pit, where is a great 
„ of it, between Two Strata of Lime-ſtone 

at leaſt Three Foot thick. You will find alſo 
ſome few Pieces of Pſeudo-ſapphirus, and other 
kinds of Spar; they are ſuch as I picked out of the 
Fiſſures of the Rocks 1 have been deſcribing. There 
is a vaſt Variety of theſe things in the Peak, muchs 
greater than hath been taken Notice of by any one; 
as I ſhall convince the Ro YAL SociE TV, when 1 
am able to preſent them with a complete Collection | 
of Derbyſbire Foſſils, in which 1 have alrcady made 
ſome Progreſs: Who am | 


Res 5 I BR... 
Burton, Nov. 26. 1735. Your moſt humble $ ervant,. 


Moreton Gilks, 


XVIII. Part 
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XVII. Porr of a Letter from the 2 
Pluche to Dr. Mortimer, Sec. R. S. concern- 


lng the Smut of Corn. T ranſlated from the 
French 9 T. S. M. D. F. R. S. 


SIR, 11 Paris, OZ. 24. 1736. NS. 
HFave lately paſſed ſome Months in the Country, 
Where I have had the Satisfaction to read in the 
great Book (Nature), which far exceeds all our Li- 
braries; and I made ſeveral ſmall Obſervations, 
among which are the following: 
r. Having: with the Aſſiſtance of the Microſcope 
viewed the Smut of Corn, I obſerved the Stalks 
were all ſpotted and pricked with ſmall Burnings : 
Now as the Smut happens after a fine Rain followed 
by a bright Sun-ſhine, the Cauſe of this Evil i is, that 
the- Focus of thoſe very ſmall Drops is juſt near them, 
and on the Stalk that ſupports them: Wherefore the 
Sun's Rays, collected in this Point, muſt there burn; 
which dries up the Stalk, and prevents the Ear from 
giaining. 1 

The ſecond l is on the Corn that grows up 
into Ears, the Grains of which are for the moſt part 
full of Meal quite black. With the Microſcope I 
ſaw; alt round or above theſe black Grains, ſmall 
long Bodies, rolled up, and having cach a Pedicle; 
which I found ro be the Flowers, that could nor 
reach their due Form, or come forth and ripen; ſo 
that the Grain, being deprived of this Help, could 
not develop its Germ, and produced only a black 
Meal, for want of the unfolding; of certain Veſlels. 


2 2 2 The 
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The third Remark is, the Reaſon that invites 

Thruſbes or Starlings under the Legs of black Cattle 
grazing in a Paſture. Not being able to get near 

them, I obſerved them at a Diſtance with a good 
Glaſs. I faw all theſe Birds thruſt their Head and half 
their Body down into the Graſs, in ſuch manner 
that their Tails remained ere in the Air, as that of 
a Duck upon diving; which makes me think, that 
thoſe Birds ſeck after Worms in the Earth; and that 
they gather about the Cattle, becauſe as they are large 
Animals, upon trampling on the Ground, they oblige 
ſuch Worms to come forth, as happen to be prefs'd 
under the Weight of their Hoofs.—T ſhall be glad of 
every Opportunity of convincing you how much 1 
reſpect you, and am, 


Your moſt humble, . 
and moſt obedient Servant, 


Pluche. 


XIX. A Leiter from John Bartram, M. D. 10 
Peter Collinſon, F. R. S. concerning a Cluſter 
of ſmall Teeth obſerved by him at the Root 


of each Fang or great Tooth in the Head of 
a Rattle-Snake, upon diſſecting it. 3 


Mr. Collinſon, Philadelphia, Fuly 17.1734. 
E A R German-town, about ſix Miles from this 
City, we found a Razrle-ſnake, which is now 
become a Rarity ſo near our Settlements. I took it 


home, 


+4 ak 


E 


home, and diſſected it: In the Head I met with what: 
has not been obſerved before by any, that I can 
remember — that is, a Cluſter of Tecth on each 


Side the upper Faw, at the Root of the great Fangs, 
through which the-Poiſon is ejected. Iobſerved, in 


- the ſame Caſe, that the two main Teeth were ſkeathed' 

in, lay four others at the Root of each Tooth, in a: 
Cluſter together, of the ſame Shape and Figure with 
the great ones — and I am apt to think for the ſame 
Ufe and Purpoſes, if by Accident the main Teeth 
happen to be broken — as was the Fellow to this: 
that I ſend you. — May not theſe Cluſter of Teeth: 
be placed to ſupply ſuch a Defect ſucceſſively — for 
the Support and Defence of this Creature? 
I am not certain whether this is an uncommon 


Caſe; perhaps others have not diſſected the Head of; 
this Animal with the Care that I have done. 


22. Yours, 
John n. 


XX. Notices: of ſome 1 Meteois eiferoed at Phi- 
ladelphia in North-America by. Joſeph. 


Breintnall, extracted out of a Latter from 
im 10 Perer Collinſon, F. R. S. 


—— 


Philadelphia, Mey 9. 9. 1738. 


1 Z HE remarkable Aurora Borealis, that. RIES 


ſeen in Europe the Beginning of. laſt De- 
cember, was not ſeen here. | 


But 
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Li 
But we had. 3 . Aurora Borealis the 29th. of 


De ember 1736. The Day was clear, with a brisk 
cold Wipd:Noqwh-welt, the Evening calm and ſerene, 
and, Nuke Seven, we had a red Aurora Barealis. 
n the. 19th. of i quember. OW: about Sun- let, 
es ty in this ' Town, aw a fiery Meteor. in the 
Air, large and bright ;, it ſeemed in the Zenith, and 
ſo it ſeemed to them ſome Miles from Town; it was 
abſerved. to be higher than the lower Clouds. 

On the 7th. of Deæaember 17 37. a Minute or Two 
before Eleven at Night, we had two Shocks of an 
8 greater than ever felt here before. The 
ccond Evening after, and for ſeveral Evenings in this 
Month, a red Vapour appeared to the Southward and. 


Lech de like the Aurora A. 


7 


XXI. 4 Deſcription of th to Cave * Kilcorny 
in the Barony of Burren in Ireland, con- 
tained in a Letter from Mr. Charles Lucas, 
Apothecary at Dublin, to Sir Hans Sloane, . 
Bart. Pr. R. S. oY 2 


5 JR, 3 
QkETORE I give a particular Deſcription of this 
| I Cave, it may be proper to give a ſhott Sketch 
of that Part of the Country in which it is ſituate, 
being moſtly neglected, or deemed unworthy of the 
Notice or Obſeryation of any Hiſtorian hitherto. 
That Part of Ireland. called Burren, is a ſmall 
Barony in the North-weſt. Part of the Wr of 
are, 
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Elere,. und bounded on the North Side by the Bay of 
Galway. It is from one End to the other a Conti- 
nuation of very high, rocky, Lime-ftone Hills, there 


being little or no plain and throu 


ghout the Whole. 
It is that Part of which it is reported, that Ollver 


Cromwell'faid, (when he came to ſtorm a few Caſtles 
in it) That he could neither ſee Water enoi — 
drown a Man, Wood enough to hang a Man, or 
Earth enough to bury a Man in: Notwichffanding 15 
is moſt fertile, and produces immenſe Quantities of 
Juniper, and ſome Yew ; beſides great Variety of the 
Capillary Herbs, - Yitga Aurta, © Verbena, and ſome 
other common Plants, I have found the Teucrium AL 


inum magno fore, of Caſpar Baubin, and, * large 
Nhrubby Cinquefoil, aufe ig the Deſcription Mr. 
Myuriſon gives, in his Sead Volume of . Orgy. 


of his 2 aphylloides rectum fruticgſum Ele tele. 
The Imhabitants are Bur few, intthey moſtiy Ge: 
Cortagers, whofe chief Stock | is a Parcel of Goats. 
They are courteous and good · natuted to Stran Tg 
though very wild and unpolifficd;” weak, bf 
ſuperſtitious Zealots to the Church of Nur; 56d 
(like ſome mote pete Pedplę In the Wäörkd)! 
cnflayed by” 2 0. of meat, "ignorant r and ill had 
Prieſts. IT OR e | 
Phe. Pace white this Cave lies, Is' called K lb, wy +. 
Tt is 4 pretty 16% Valley, in tiſon / to the Hufe 
that ſifround? it! The Entrance is dutch the 1 
of it; (For it lies Eaſt ad Wer about Midway. (There 
are the Ruins of an old Church, and, a lfrtle vard 
of it, an even Plain of about nee round; on: 


h h Sid nder 
Wee nt era te en lis Thy 
of The 
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The Mouth of it is level with the Plain, about 
Three Feet Diameter: It has been much larger, but 
was blocked up with Lime and Stone, which plainly 
appears ſtill, but to what Purpoſe is not known. 
Some conjecture it was an Attempt to reſlrain the 
great Flux of Watet; but the fabulous Natives, who 
tell numberleis romantic Tales of it, ſay, it is a Paſ- 
ſage to the Antipodes and that a Stud of fine Horſes 
have been ſeen coming out of it very often, to cat 
the Corn ſown in the Valley: They further add, that 
many Stratagems haye been tried to catch ſome of 
them; but, with the Loſs of ſome Mens Lives, they 
could catch but one Stone horſe, the Breed of Which, 
being very valuable, they ſay is kept to this Day by 
O Loghlen, which with = is a kind of titular 
King that they pay went 3 to. But to return 
to the Cave: 
When you "a this narrow "Entrance, it grows 
much . and loftier. The Floor is a pretty even 
Rock, from Two to Four or Five Yards == The 
Sides and Top are rugged, and. unequal, from Six to 
Twelve, or Fourteen Feet | 
44 ra Forty Yards Gow the Door, there. is a pretty 
Seven. or Eight Yards over ; but, when paſſed, 
the Floor i is plain and even, as before, for about Two 
hundred Yards, which is the fartheſt: that any one 
known has — into it: For my part, I did not 
paſs this Ten e 1 ſeen ſeveral that did, whoſe 
Veraciny 1 can depen 11 "Mol People that have 
gone into it, went by a Thread or de; ; wp have 
ried, A Bundle of Straw, and dropped it by the 
e their Return; which ſeems K 1 


ay, 
an. there being no Windings or Chambers 
throughout 
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throughbut of any Extent. It is all over, even in | 
the Depth of. Wines as dry as any Place of the kind 
under-ground can be; and · What "nes very prodi- 
gious; ig, that it oſten pours forth ſuch, a Deluge as 
the, adjacent Plain, ſomctimes un ove 
twenty Feet D. epth of Water. n 
. Times Te its overflowing. are e _4 
Irregular ; ſometimes it does not happen above once 
in a Year or two, but moſt commonly Three ot Four 
times à Near: It is ſometimes, obſerved to ſucceed 
great Rains and Storms, though, 8 oſten happen 
without either. 10 29 34182. 

The neighbquting Inhabitants are alarmed. at its 
Approach, by a great Noiſe, as of many falling Wa- 
ters at a Diſtance; 3; which continues, for , ſome 3 
before, and generally all the time of the Flood. 5 
„The. Water comes forth with extreme Rapidity 
from the Mouth of the Cave, and likewiſe from 
ſome ſmaller Holes in the low Ground, attended 
with a ſurpriſing Noiſe : It flows for a Day or two, 
and always returns into the ſame Cave, and 'partly 
into the fmall Holes, from whence it was obſerved to 
come before, but with a more flow and tardy Courſe. 
The Water is of a putrid Quality, like ſtagnated 
Pond- water, inſipid as Spring- water. It always leaves 
a filthy muddy Scum upon the Ground it covered, 
which greatly enriches the Soil. 

It has been known ſometimes (though rarely) to 
overflow and ebb in fix or eight Hours time, but in 
a much leſs Quantity. 

There is neither River or Lake any-where in that 
Part of the Country, and it is above Six Miles from 
the Sea. There are very near it ſeveral much lower 

Aaa Valleys, 
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Valleys, in which 1 is no Appearance of Water, 
unleſs a little Rain- water collected in a 'Pit, in the 
Fiſſute of a Rock, or the like. 

If there be any Queries about farther Circathſtatices 
relating to it, any way material to be asked, I ſhall be 
al ways ; ready to anſwer them, having ſpent a good 
deal of Time upon the Spot, examining of it myfelf ; 
ſo that I can aver this whole Narrative for Truth, 
from my own actual Obſervations. 

I thought it à pity ſo remarkable and wonderful 
a Phenomenon of Nature ſhould- lie hid from the 
Learned ; and though conſcious of my own Inſuffi- 
ciency, and Incapacity of writing or ſtating the Caſe 
methodically, have at laſt reſolved, at all Narres 

to ſend you a true, ſi imple, and naked rao T5 
of it. 0 


I have been very catitious in ſaying x more than any 
Man may ſee there. oh 


S IR. 
Dur — obedient, 
hd faithful humble Servant. 


Charles Lucas. 


Nov. 11. 1736. 


1 


— 


about Sixty Tears, who bad an extraordinary 


\. Tumour on her Thigh; communicated by 
JohnChandler, F. R. S. from. Mr. Mizacl Mal- 
falguerat, Surgeon, at St. Edmundꝰs- bury. 
#&# TRACE Lowgell, a poor old Woman of the 


I Parifhof Sr. James, in Bury St. Edmimnd's, Suf- 
folk, being naturally of a groſs, fit, and relaxed 


1 * - 


of ſtrong” Liquots ; and conſequently labouting for 
"many Teats under an ill Habit of Body, ſuch as the 
'Rheumatiſm, vhich had cauſed Contraction of ſome 
of her Fingers, with fome nervous Affections in her 
Head, often cauſing ſome little Fits of Vertigo, & c. 
And -thbngh the: had formerly ſome Childibearing 
Weaknefs, vis. a Procidentia Uteri, yet there could 
not be found any other ſcrophulous Symptoms, than 
_ ſhe'obferyed, when about Thirty Years of Age, 
ſoon after her Delivery of a Son, a little hard Swell- 
ing on the Muſcle Biceps, and poſterior, inferior and 
external lateral Part of the Thigh, a little above the 
Ham, without her knowing any manifeſt Occaſion 
for it; which at firſt went on ſlowly, but after pro- 
ceeding more quickly, and the older it grew, it- till 


came on the faſter, until it increaſed to the Bulk of 


near a Foot in Circumference, being ſomewhat of a 
globulous and a little longiſh Figure from its Baſis, 
which was lax, like a Peduncle, or Stalk, and about 
half the Circumference of the Tumour, like a Neck 
to the Head of a Child hanging down. RES 
1 8 Aa a 2 From 


- 


661.07 ee 20 5 erg Dig ads 4.011 
XXII. The Caſe of Grace Lowdell, aged 


Conſtitution, and conſtantly given to the drinking, 
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From the firſt Appearance of this Tumour to the 
Exciſion. of ir, there were more than Thirty Years: 
She had exceſſive Pains and Uncaſineſs in it, and at 
laſt its Bulk and Weight had in owe meaſure inter- 
cepted the Nourifhment to it; fo that an Ulcer had 
affected the inferior Part of it, vety putrid and ſinuous, 
of about Six Months ſtanding. 

This Excreſcence was of the natural Colour of the 
Skin, and was for the moſt part of a pinquedinous 
Subſtance; the Centre and Baſis . an Abe 
but more ſcicrhous than common. 

This Excreſcence, having grown o big was not 
contained in a manifeſt Cyſtzs, but had ſome large 
Circumvolutions of Fat adherent to its common Te- 
guments, as was obſerved after the Exciſion of it, 
vhen it was ſoon conveyed away ; ſo. that, through 
Inadvertency, we did not weigh it. | 
My Deſign in, this Caſe-was to have made à total 
Extirpation of this Excreſcence; but by reaſon of its 
lying with large Veſſels, and amongſt the Tendons 
of the Muſcles, I was content (as Dr. Turner adviſes 
in ſuch Caſes) ©. To level it, the beſt we can, by 
Eſcharotics, ſtill repeated as ; the Sloughs throw off; 
« till we have conſumed as much of the Gland or 
« Subſtance, and gone as deep, as may be ſafely ad- 
ventured ; when probably. ſome powerful Deſic- 
« cative may induce. a; C;catrix, which may fo tic 
« the Remains, as to create.no farther Trouble.” 

This Tumour had been ſhewn to moſt of the Phy- 
ficians and Surgeons hereabouts; ſome of no leſs 
Skill than Note, who ſecmed to approve of the Ope- 
ration: Therefore, July the 7th 1735. I made a Li- 
gature about the Baſis of it, with a Slip-knot, by 

which 


A 


c 


. 

which I gradually conſtringed it once or twice a Day, 
as the Patient could ſuffer it, without · cauſing any ill 
Symptoms, till the 17th of the ſame Month, when 
ſhe was taken with ſtrong Convulſions, a (low Fever, 
Syncope, her Teeth ſet in her Head, and a Loſs of her 
Senſes, which laſted that whole Day, and the Night 
following ;- from which time I did no more con- 
ſtringe the Tumour, preſcribed Cordials, volatile 
Drops, a purging Enema, and a paregoric Draught at 
Night, which had ſo good an Effect, that by the next 
Day ſhe was much recovered, and came to her Senſes. 
The Ligature began to make a Separation in the Neck 
of this preternatural ſprouting Excreſcence ; and on 
the 2oth, in the Preſence only of one in the Pro- 
feſſion, having all my Apparatus before me, I extir- 
pated the whole outward Tumour without any great 

Hemorrhage. I was induced to uſe the Ligature, in 
order to prevent the too great Effuſion of Blood, 
which might otherwiſe happen; thinking it not very 
ſafe to make a Ligature of the Body of ſo large an 
Artery as is in the Ham, for fear of intercepting after- 
wards the Nouriſhment to the Leg, as happens often 
after the Operation of the Aneuri ſina. 


* 


The Remains, though ſordid at firſt, by a peculiar 
Method of Dreſſing, and proper Applications of ſtrong 
Digeſtives, Deterſives, & c. cleanſed, and the Ulcer: 
ſoon digeſted, the Subſtance came even to the Skin, 
and, September the 21ſt, it was all perfectly cured, 
without any Hardneſs, or any Inconvenience to her. 
Walking, and is like to remain always ſo. | 


XXII. An 
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x1 Il. In Buiralt of a "Littir 1 Ie. 


James Short, of the College at — 
to Mr. Richard Graham, F. R. S. 


. ! a 


e 


Hbirgh, Now: 18. 1736. 
| 12 here on Saturday laſt: That Evening, 
about Six o Clock, there was one of the moſt 
Femarkable Aurore Boreales that ever I faw. At firſt 
there a ppeared the ordinary luminous Arch, the Ver- 
tex of Which was about 30“ above the Hori e, and 
had its Centre ſomewhere in the Meridian Circle. 
After this was perfectly well formed, there appeared 
little or none of the purple and red Colours which 
are uſually i in that Arch; but immediately there broke 
out, from the moſt Weſtern Extremity, a great deal 
of that Northern Light which formed this Arch, and, 
ruſhing along with Rays directed to the Zenith, 
formed another Aurora Borealis above the firſt, the 
Centre of which was to the Eaſt of the Meridian: 
After this was formed, there followed from the fame 
Extremity, a great deal of purple and red-coloured 
Light, quivering and ſhaking towards the Zenith, 
with a flapping Noiſe in ruſhing along, till it formed 
a third Aurora Borealis, above the ſecond, the Centre 
of which was ſotnewhere on the Eaſt- ſide of the Me- 
ridian. When I was pleaſing myſelf with this re- 
markable Phenomenon, looking again to he Weſtern 
Source of theſe Arches, 1 perceived, as it Were, a 
huge Pillar of a dull red coloured Light, riſing out 
of the ſame Place whence the Arches took their Be- 
ginning, extending itſelf in a Direction towards the 


Zenith, 
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Zenith, till it roſe almoſt 60+ high. Theſe Arches 
and Pillar laſted very near an Hour; the two upper- 
moſt Arches were continually quivering and ſhaking, 
and the Pillar always turning to a paler Red. 

_ TI forgot to tell 
Aurora Borealis, there was a 


prodigious Hurricane 


but all that Day it continued to blow, though not ſo 
hard. The Arch from whence the Wind blew, was 
from the North-weſt, the fame Quarter from whence 
the Arches took their Riſe. To this Day, ever ſince 
the Hurricane of Wind, there has been a moſt intenſe 
Froſt : It froze fo hard, that in leſs than 24 Hours 
after it began, the Lake on the North ſide of this 
City was ſo ſtrong as to bear People on it. Fg 
now the Wind has changed, ſo that we expe 
Thaw. E444! 


XXIV. A Letter from Mr. John Freke, E. R. A 
Surgeon to St. Bartholomew s Hoſpital to the 


ROL Soci Err, relating a Caſe of extra- 
ordinary Exoſtoſes on | the Back of « a Boy. 


| GENTLEMEN, 


| Ll 


of a Caſe which came to my, Inſpection Yeſterday 


at $7. Bartholpmew s Hoſpitel, bad 1 ever: ſeen the 
ſame before in my Practice. I-knaw- it may be ſaid 
to come under the Denomination of an Exaſloſis, but 
as all others that I have ſeen, which haye becn very 
many, aroſe upon ſome particular Parts, and have not 
been 


you, that a Night before the 
of Wind, which laſted till the Saturday Morning; 


Would not have troubled: You with this 3 
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been ſound to proceed from a.gentral Diſſolution of 
the Bones, as this hath, I think fit: to ſubmit it to 
your Conſideration. The Caſe is as follows: Yeſter- 
day there came a Boy of a healthy Look, and about 
Fourtecn Years old, to ask of us at the Hoſpital, what 
ſhould be done to cure him of many large * Swellings 
on his Back, which began; about Three; Years: fince, 
and have continued to grow as large on many Parts 
as a Peny-loaf,. particularly on the Left Side: They 
ariſe from all the Vertebræ of the Neck, and reach 
down to the Os Sacrum; they. likewiſe, ariſe from 
every Rib of his Body, and joining together in all 
Parts of his Back, as the Ramifications of Coral do, 
they make, as it were, a fixed bony; Pair of Bodice. 
If this be found worthy your en it will altord 

a Pleaſure to- * 


'G ENTL EMEN, 
Tour moſt humble 88 
Salicbury-Court 


April A John Breke, 
It is to be arte that he had no other 85 m- 


n the Rickets. on nenn * his Limbs. 
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tuled, Diſſertatio epiſtolica de differentiis quibuſdam 
inter hominem natum & naſcendum intervenien- 
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I. An Account by John Eames, F. R. S. of 4 
Diſſertation, containing Remarks upon the 
Obſervations made in France, in order to 
aſcertain the Figure of the Earth, by Mr. 
Iſius, intituled, De obſeryationibus pro 
Figura Telluris determinanda, in Gallia 2 
bitis, Diſquiſitio. Auctore Andrea Celſio, in 
Acad. USal. Aſtronom. Prof. Regio, c. 
Upſalie, 1738. 4 1 


T HAT the Figure of the Earth is Sphero- 


 idical is agreed upon by all: But whether it 
be an oblong or oblate Spheroid, z. e. whe- 
ther the Axis be longer or ſhorter than a Diameter at 
the Equator, has been for ſome time a matter of 
Doubt. Three ſeveral Methods have been propoſed 
to determine this Controverſy by Experiments; as 
by the different Lengths of Pendulums vibrating 
Seconds, in different Latitudes; the Figure of the 
Earth's Shadow in Lunar Eclipſes ; and by the actual 
Meaſurement of the Lengths of a Degree on the 

Meridian in different Latitudes. | | 
It is certain, if the Lengths of the Degrees of La- 
titude decreaſe as we go from the Equator toward 
the Poles, then the Axis is greater, and the Figure an 
_ oblong Spheroid ; but, on the contrary, if theſe 
Lengths increaſe as you remove towards the Poles, 
the Axis is leſs than a Diameter at the Equator, and 
conſequently an oblate Spheroid, 1 
B bb Mre 
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Mr. Caſſini and others, judge the Earth to be of an 
oblong Spheroidical Figure; and the Obſervations 
made in France, if intirely to be depended upon, 


prove this Hyposbeſis to be a Matter of Fact. Our 


late illuftrious Preſident, Sir Is AAc NEWTON, Mr. 


Huygens, and others, make the Earth to be an oblate 
Spheroid, higher at the Equator than at the Poles; 
and this Figure of the Earth is undoubtedly the true 
one, if the Obſetvations lately made near the Arctic 
Circle be admitted as certain and exact. So that 
ſince both Sets of Obſetvations have been taken by 


Perſons of known Skill, Dexterity, and Integrity, it 


is now become abſolutely neceſſary to. inquire into 
this Matter, in order to find out the Occaſion of ſo 
great a Difference in their Concluſions. 

Mr. Celſius, in the Treatiſe before us, propoſes to 
conlider this Matter more cloſely, and begins with a 
Defence of the Obſervations made at Tornea, near 
the North Polar Circle; and then takes Notice of 


ſome things, proper to be conſidered, relating to the 


Inſtruments, Aſtronomical Obſervations, and Trigo- 
nometrical Operations, performed in France ; which, 
in his Judgment, render the Obſervations uncertain 
at leaſt ſo far as not to be accurate enough to be 
depended upon in determining the Matter in Que- 
ſtion. 

To begin with the Defence of the Obſervations 
made at Tornea: Perhaps it may not be improper to 
premilc a ſhort Account of them, They were under- 
taken at the Charge of the King of France, by Five 
Skilful Gentlemen; Three of them Members of the 
Royal Academy at Paris, who were joined by Mr. 
C elſe ſus, and the Abbg Authier. The Trigonometrical 

Part 


[ 373 ] 
Part of the Work was performed neat-the River of 
Tornea, whoſe Direction is the ſame with the Meri- 
dian of Tornea; the Coafts of the Gulph of Bothnia 
being found very inconvenient for that Purpoſe, By 
the favourable Situation of Five Mountains they 
formed Eight Triangles, which took in Space enough 
for their Deſign. All the Five Gentlemen obſerved, 
one after another, each Angle of theſe Triangles, 
ſetting them 'down in writing ſeparately. 

They afterwards determined the Diſtance between 
Tornea and Mount Kizttis, under the ſame Metri- 
dian, by a Baſis, meaſured on the River when frozen 
over, whoſe Length was 7406 Toiſes 5 Feet, by the 
firſt Meaſurement; and when meaſured again, was 
barely Four Inches over. This Diſtance between them 
they found to be 55,234 Toiſcs. 

The firſt Part of their Work being thus finiſhed, 
the next was to find the Difference of Latitude of 
thefe rwo Places : This they did by the Help of a Tele- 
ſcope, fixed to a Sector of Nine Foot, made at Lon- 
don, by the Care and Ditection of Mr. George Gra- 
ham, to whom the Lovers of Aſtronomy are indebted 
for the curious and well-contrived Inſtruments he has 
ſupplied them withal. The Star they oblerved at 
Tornea was « Draconis: They repeated their Obſer- 
vations three times, and the greateſt Difference be- 
tween them was but Two Seconds: Removing to 
Mount Kittis, they took the fame Number of Ob- 
ſetvations, of the ſame Star, without finding more 
than One Second Difference. The Reſult was, that 
the Amplitude of the Arch, in the Heavens, between 
Tornea and Mount Kittis, (allowing for the Preceſ- 
ſion of the Equinox, and the Time elapſed between 
B b b 2 the 
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the Two Obſervations, according to Mr. Bradley's 
Theory) was 57 Minutes 26 Seconds. Hence the 
Magnitude of a Degree, on the Earth, interſecting 
the Polar Circle, was found to be greater than a mean 
Degree of France 377 Toiſes; and to differ goo Toiſes 
from what it ſhould have been, according to Mr. 
Caſſmi's Hypotheſis: And if the Correction, accord- 
ing to Mr. Bradley's Theory, were omitted, the Dif- 
ference would have amounted to above a Thouſand 
Toiſes: The Conſequence of which, ſay the curious 
Obſeryers, is, That the Earth is not only flatted to- 
wards the Poles, but that it is much more fo than 
Sir Iſaac Newton or Monſieur Huygens thought it. 
This unexpected Difference being ſo very great, made 
them reſolve upon a careful as well as new kind of 
Verification of the Whole. In the firſt Place, they 
repeated their Aſtronomical Obſervations Three ſe- 
veral times, at Tornaa and Kittis, with the ſame 
Inſtrument, but on another Star, viz. Y Draconis: 
The Difference of Latitude between the Two Places 
was found to be the ſame, within Three Seconds and 
an half, with the Firſt. They then not only exa- 
mined the Truth of their Meridian Line, the Exact- 
neſs of the Sector, in the different Diviſions upon the 
Limb, chiefly in the Two Degrees imployed in ob- 
ferving « & & Draconis, but ſuppoſed that, in their 
Trigonometrical Operations, they had erred in 
each Triangle, by Twenty Seconds in each of the 
Two Angles, and Forty Seconds in the Third; and 
that all theſe Errors tended to diminiſh the Length 
of the Arch; the Calculation, upon this Suppoſition, 
gives but 44 Toiſes for the greateſt Error that could 
be committed. 

When 
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When a particular Relation of all theſe Obſerva- 


tions was read before the Royal Academy of Sciences 
at Paris, and inquired into; the main Exception 


taken to them was, That the Obſervers, omitting to 
make a Proof of the Line of Collination, by means 
of double Obſervations, with the Face of their In- 
ſtrument turned contrary Ways, have thereby not 
duly aſcertained the Truth of their Obſervations. 
But this Objection was fully anſwered by Monſicur 
Maupertuis, as Mr. Celſius hopes and believes, to the 
intire Satisfaction of Monſieur Caſini, who made it. 
He allows M. Caſſini had very good Reaſon to men- 
tion this, as a thing proper to be done in Inſtruments 
of common Uſe, for this Purpoſe, which generally 
ſtand in need of ſuch a Method of Verification: But 
it was not at all neceſſary in the Inſtrument uſed at 
Tornea and Mount Kittis: The very Make of it was 
ſuch, that no Alteration could eaſily be made in it, 
ſo as to create any perceptible Error in the Obſerva- 
tions. The whole Apparatus of the Teleſcope and 
Sector is all framed together; the Object-glaſs and 
Croſs-wires, as well as the Limb, ſo firmly fixed to 
the Tube, as not to be diſlocated without great Vio- 
lence. Notwithſtanding all this, the utmoſt Care 
was taken in tranſporting it from one Place to an- 
other; being placed in a Cheſt, that the Laplanders, 
to uſe his own Words, in illa ciſta idolum quoddam 
ſervari facile ſibi perſuaderent. He adds, the ſame 
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Objection may be made to Monſieur Picards Obſer- 
vations, who does not ſeem to have uſed this Pre- 
caution, as Monſicur Caſini himſelf acknowledges, 
who nevertheleſs approves and extols his Obſerva- 
tions for their Accuracy: So that thoſe at the Arctic 
| | Circle 
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Circle may be very good, notwithſtanding the want 


of this, ſuppoſed neceflary, Operation. And indeed, 
that they were ſo, ſufficiently appears from this Fact. 
The Difference of Latitude between Tornea and 
Mount Kittis, found in September, was obſerved 
again in March following, by the Help of the fame 
Star M Draconis, and did not differ from the former 
above 3+ Seconds, though the Inftrument had been 
twice carried from one Place to the other. This is a 
Degree of Exactneſs not eaſy to be met with; no not 
in Monſieur Caſſinis Obſervations, made on different 
Stars, which differ ſometimes 40 Seconds, in deter- 
mining the Amplitude of an Arc in the Heavens, 
though their Inſtrument was carefully examined in 
the way above- mentioned. | 
The Author then procecds, in his Turn, to inquire 
into the Accuracy and Certainty of the two Sets of 
Obſervations made in the North and Sonth Parts of 
France, in reſpect of the Royal Obſervatory at Paris. 
As to the Meaſures of the Degrees in the Northern 
Parts of France, between Paris and Dunkirk, he 
owns they cannot be much out of the way; being in 
ſome meaſure confirmed by Monſieur De la Hire, in 
the Year 1683. and Monſieur Caſini himſelf. Vet 
Mr. Cel/ius obſerves, that the Baſis on the ſandy plain 
Shore, near Dunkirk, when meaſured again, differed 
Three Feet from the former Meaſurement ; which is 


a much greater Difference than that Mr. Ceiſius and 
the other Gentlemen found, in meafuring a much 
longer Line twice over, which was but Four Inches. 
As to the Aſtronomical Obſeryations taken by the 
Six Foot Sector, whoſe Limb of 12 Degrees was di- 


vided only at every 20 Seconds; it is true, Monſieur 
Caſſini 
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Caſſini examined the Inſtrument ſeveral ways, at 
Paris, after his Return thither: but that a Cor- 
rection, owing to the Change of Centre, might be 
ſafely applied to the Obſervations at Dunkirk, the 
Examen of the Centre ſhquld alſo have been taken 
at Dunkirk; it being uncertain, whether this Altera- 
tion or Aberration of the Centre was cauſcd by the 
Jaurncy to or from Duukzre. | 

The Difference of 41 Seconds between the Obſer- 
vations taken to ſettle the true Meaſure of the Arc of 
the Heavens, ſeems to be enormous. Perhaps the 
Stars were not lucid enough to be well obſerved by 
the Three Foot Tube; but might they not, for a due 
Degree of Accuracy, have been viewed through the 
Nine or Ten Foot Teleſcope? 
Our Author prefers the Obſervations of 1719, 
made after the Return to Paris, to thoſe made be- 
fore; becauſe made at the fame time of the Year 
with thoſe of Dankirk, and fo not ſtanding in need 
of Mr. Bradley's Correction: Though this Caution, 
perhaps, may be thought not neceſſary here, where 
the Errors of the Obſervations are greater than the 
Correction itſelf. Mr. Celſius remarks farther, if 
the Difference of Latitude between Dankirk and 
Paris be ſuppoſed to be Two Degrees 12 Minutes 
12 Seconds and an half, which is a Mean between 
Four others he mentions, the Length of a Degree 
will amount to but 56, 395 Toiſcs. And if the Ob- 
ſervations at Malvoi/ine and Amiens, be counted ac- 
cording to Mr. Bradley's Theory, for the Interval of 
a Month between the- Obſervations, the Length of a 
Degree will come out to be 56,926 Toiſes; which 
is 135 Toiſes leſs than the Length of a Degree, found 


by 
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by meaſuring the whole Length of France; and 134 
leſs than that of Mr. Picard, ſo highly approved of 
by Mr. Caſſini, as confirming his own. 


The Reflections Mr. Celſius makes upon the Obſer- 
vations, &c. taken in the South Parts of France, 
ſball be referred to another Meeting. 


The Continuation of the Remarks made by 

Mr. Celfius on the Obſervations taken in 
France, in order to aſcertain the true Fi- 
gure of the Earth. 


R. Celſius having finiſhed his Remarks upon 
the Obſervations made in the North Part of 
France, extending from Paris to Dunkirk, proceeds 
to examine thoſe taken in the South, from Paris to 
Collioure, near the Borders of Spain, and the Pyre- 
nean Mountains. By the former, a mean Degree 
was found to conſiſt of 56,960 Toiſes, by the latter 
$7,097 3 and conſequently the Earth is an oblong 
Spheroid. 

Mr. Celſius, in examining theſe Obſervations, 
which were taken under the Conduct and Direction 
of the late M. Caſini in 1700, firſt conſiders the 
Structure and Goodneſs of the Inſtruments uſed; then 
the Accuracy of the Aſtronomical Obſeryations for 
finding the Difference of Latitude; and, in the laſt 
place, the Trigonometrical Operations for deter- 
mining the Diſtances of Places; eſpecially the two 
Extremes under the ſame Meridian, 


The 
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The principal Inſtrument M. Caſſini carried with 
him, was, a Limb of 12 Degrees, whoſe Radius was 
indeed 10 Foot, but divided only into Degrees and 
Minutes; the other Parts were added to it at Per- 
pignan. Here Mr. Celſius obſetves, that the finding 
the true Centre of this Limb was and ſtill is a very 
difficult and troubleſome Problem to a good Artiſt , 
that no mention is made, whether the Poſition or 
Place of this Centre, and the Diviſions of the Limb, 
were ever examined at Paris or Collioure, though 
the 8 of the Inſtrument through ſo long and 
rough a Way, could not but make ſome Alteration in 
the Place of the Centre. g 
It is true, the Zenith Diſtance of Capella, taken by 
it at Paris, was confirmed to be right by another 
Inſtrument; but it cannot be concluded, that the 
Zenith Diſtance of the ſame Star, taken at Colliaure 
by this Inſtrument, and not confirmed there by an- 
other Inſtrument, muſt be true alſo. For the Point 
of Diviſion, anſwering to this Diſtance in the Limb, 
was not examined; and a Centre wrong placed may 
by Accident give the true Zenith Diſtance, viz. when 
the true and erroneous Centre happen to lic in the 
{ame Perpendicular to the Horizon. 
The Exceptions taken to the Aſtronomical Obſer- 
vations for finding the Difference of Latitude be- 
tween Paris and Collioure, are, in the firſt place, 
That though Five Stars were obſerved at Callioure and 
Paris, yet One only was made uſe of, viz. Capella: 
That the Difference of Latitude by Capella is 6 18/7 
57“: If Lucida Lyra had been uſed, the Difference 
would have been but 69 1707“; but by the Right 
Shoulder of Auriga, 60 19' 33“: Hence ariſes the 
| Ccc | Un- 
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Uncettainty or Difference of 2 18” between the 
greateſt and leaſt of their Obfervations : That the late 
Mr. Caſſmi makes the Difference 37“ leſs than Mr. 


Caſſini, who accounts for this Difference from the 
Obfervations being taken by an ordinary Inſtrument; 
but the Inſtrument is the ſame which was uſed to 
take the Altitude of the Pole of Amiens, which was 
very near that found by Mr. Picard. | 
As to the Trigonometrical Operations for finding 
the Diftance of Places, Mr. Celſius thinks they labour 
under conſiderable Uncertainties; not only on the 
Account of the many Difficulties they met withal, 
Viz, mountainous Countries, want of proper Signals, 
&c. fo that convenient Triangles could not be 
formed ; but add to all thefe, ſeveral of the Tri- 
angles had but Two Angles obſerved, and ſome of 
thefe Angles too acute; whence, as Mr. Caſſini him- 
ſelf very juſtly obferves, in his Examination of Snuel. 
lius and Rzicciolis Obſervations, great Errors may 
ariſe. Mr. Picard thinks all Angles leſs than 20 
Degrees ought to be avoided; as alſo that the Tri- 
angles mould be contrived ſo as to have Sides of a 
due Length, neither too great nor too fmall: Then 
follow 16 Triangles, wherein one or more of thefe 
Inconveniences are to he found. 
It may be faid, the Whole of theſe Obſervations 
and Meafures of Monſicur Caſſini ſeem to be ſuffici- 
ently confirmed, if not aſcertained; ſince the prin- 
cipal Baſe in Rouffillon was found, when compured, 
to differ but Three Toiſes from the ſame as it was 
actually meaſured ; and that, after fome due Cor- 
rections, it was made to agree with the greateſt Ex- 
actneſs. Mr. Celfius replics, Why are we not told 


What 
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what thoſe Corrections were, that we may ſee whe- 
ther they were really neceſſary or no? Why were 
they not taken notice of in the Calculations of each 
Triangle? Beſides, the real Length of the Baſe, or the 
fundamental Line, in Rouſſillon, is not fully aſcer- 
tained, it not being meaſured more than once; whereas 
that at Dunkirk and that of Mr. Picard were mea- 
ſured twice; and there was more Reaſon for doing 
ſo here than at Dunkirk, on account of the uncven 
and almoſt ever changing Shore in Rouſſillon, from 
the reſtlefs overflowing Sea. | 

The great Number of the Triangles, joined with 
the numerous ſmall Errors of the Angles, is another 
Ground of Uncertainty ; for the Errors in the Angles, 
though ſmall, may make the Diſtance of the Parallels 
of the Two extreme Places greater than it ought to 
be; and yet the principal Sides, that is, thoſe that are 
made Baſes to the following Triangles, continue the 
ſame. This made it neceſſary to verify the Sides, at 
leaſt at every ſecond Degree, by meaſuring the prin- 
Cipal Baſe twice over with due Care; which might 
have been done, and therefore ſhould have been 
done, in a Matter of ſo much Nicety as an Attempt 
to find the Difference between Two Degrees ſo near 
one another, under the ſame Meridian. 

To ſhew what bad Conſequences may ariſe from 
ſmall Errors committed in obſerving the Angles of 
ſeveral Triangles, Mr. Olauus Hiorter, a curious and 
ingenious Friend of Mr. Celſius, has taken the Pains 
to form the Triangles of Mr. Caſſini between Bourges 
and Collioure; ſo that the Diſtance between their 
Parallels ſhall be conſiderably leſſened; and yet the 
Baſe in Rouſſillon, found by Computation, ſhall not, 
after duc Correction, differ ſenſibly, if at all, from 

Ccc3 the 


C382 ] = 
the fame actually meaſured. In confequence of this, 
Mr. Celſius concludes with obſerving, that the Di- 

ſtance between the Royal Obſeryatoty and the Per- 

pendicular to the Meridian of Collioure, deduced 
from the Triangles of Caffini, corrected after Mr. 

Hiorters Method, & c. will amount to but 358,980 

Toiſes. This, divided by the mean Difference of 

their Latitudes, 60 19 11“, will give 56, 803 Toiſes, 

for the Length of a Degree, one with another, be- 
tween Paris and Collioure, which is leſs than the 

Length of a mean Degree found by Mr. Picard, and 

pretty near the Truth : So that the Degrees decreaſe 

as you go towards the Equator; and conſequently 
the Earth is higher at the Equator than at the Poles, as 

Sir Iſaac Newton and Mr. Huygens believed. & 

The Diſtance of the Parallels of Paris and Col. 
lioure by this Method is indeed leſs than that com- 
puted by Mr. Caſſini; but this cannot reaſonably be 
complained of, ſince theſe computed Meaſures of Mr. 

Calſen ſeem very capable of being leſſened; and it 

is no more than what Mr. Ca//mzi himſelf hath done 

to the Meaſures publiſhed by his Father, which he has 
ſhortened by 325+ Toifes. But however that Matter 
be, whether this particular Correction of Mr. Caſſenis 

Diſtance, and, conſequently, Length of a mean De- 

gree, be admitted or no, Mr. Celfeus is fully per- 

ſuaded, upon the Whole, that he hath made it plain 
to every unprejudiced Reader, that theſe Two Sets of 

Obſervations in France are not taken with ſuch a 
Degree of ExaQtneſs as to be depended upon, in deter- 

mining ſo nice a Matter, in Diſpute for 50 Years, as 
the true Figure of the Earth; which was the thing 

propoſed to be done by them, 


II. A 
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II. 4 Letter from Mr. J. Alexander to Peter 


Collinfon, F. R. S. concerning @ Place in 


New · York for meaſuring a Degree of Lati- 


SIR, Neu Tork, July 21. 1740. 


HE Mention of the French Endeavours to dif- 
cover the Figure of the Earth by Obſervation, 
puts me in Mind That a very exact Obſervation 
for that Purpoſe might be made here, becauſe Hud. 
ſor's River here is frozen over from Neu Tork up to 
Albany, and its Courſe is very ſtrait, almoſt true North, 
and the Diftance between New-Tork and Albany is 
above One hundred and Fifty Miles; Neu- Tork is in 
Latitude of 40“ 40“, nearly; ſo that the Length of 
above Two Degrees of Latitude on the Earth might 
be meaſured here, with much more Exactneſs than 
it was poſſible in England or France, becauſe of the 
Aſcents and Deſcents, and curved Lines, which, I 
think, they would continually be obliged to make 
Allowances for. $i | 

From all which Difficulties the Menſuration here 


on the Ice would be intirely clear. 
Yours, 


UI. E ** 
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III. Ex Viterum Prufforum RE AN TIOUuUA-· 
RIA 1 4 D. Jac. Theodoro Klein 
RNeipubl. Gedan. a Secretis, R. S. S. cum D. 
Hans Sloane, Bar R. S. Pr. communicatum. 


NTER varia Veterum Pruſſorum & Utenſilium 


circa funcrationes terrz concredita, rutſus e terra 
aliquando eruuntur ex Exe ductili affabre tornatæ 
complicatzque triplices lineæ, quæ vel laxatum Cin- 
gulum ex unico aut duplici triplicive circulo conſtan- 
tem effingunt, vel Coni figyram e baſi ſua per Spi- 
ram aſſurgentis,  apice-truncato repræſentant, cujus 
Spiræ ex ære nobiliori tam egregia claſticitas, ut facile 
comprimi & facilius in figuram conoidalem remitti 
queat, ita quidem, ut plus quam quatuor horæ mi- 
nuta requirat, antequam ab impulſu requieſcat. 

Prioris Generis de Hiſtoria naturali optime meritus 
H eluingius Præpaſ. Diæco. Algerb. Lithograph. I. 
p. 91. f. 2. Funiculos metallicos vocat, eoſque Cin- 
guli loco deſtinatos fuiſſe recte judicat ; illos, qui in 
Conum truncatum aſſurgunt, CORONAS SEPU L- 
CRALES (bi. $..4.) appellat, in Sepulcretis ob- 
vias, fed rariſſime integras. 
S1MILEM, ex omni parte integram & liberam ab 
Erugine, (vid: Tas. I. Fig. 1.) cujus Diameter in baſi 
61 Mo Rhinland. adæquat, anno 1726. in Muſeum 
noſtrum depoſuit vir admodum Revercndus, ſimulque 
Sententiam ſuam in literis ad me datis expoſuit ; 
nimirum, hujuſmodi Conum ſpiralem fuiſſe Simula- 


crym Serpentis ænei Iſraelitarum, cum quibus 2 
Pru 


& Luxus ſui vel Ornamenti monumenta, olim 
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Pruſſi multa circa Cultus ſuos Idololatricos communia 
habuerint, quod Simulacrum demum loco Amuleti in 
Sepulcra depoſuerint; ut Serpentes, quos Pruſſi ve- 
teres pro Diis colucrunt, paſt -obitum quoque reve- 
.renter habiti, Cadaveribus non nocerent. 
Proculdubio Vir Doctiſſimus hujus gratia ſecutus 
elt Caſtra eotum, qui Virgines Veterum Pruſſorum 
ab Iſraelitis, quos Salmanaſſar in captivitatem ab- 
duxit, deducere ſatagunt; quorum tamen opinionem 
Cbriſepb. Hart noch, Diſſert. III. p. 48. $. v. labe- 
factavit. 

Aft, licet verum lit, Pruſſos Ethnicos præter DIos- 
rx ES majores, Percunum, Pikollum, & Potrim- 
pum, imo præter Solem, Lunam, Stellas, Lucos, Fon- 
tes, Alcem, Bufones, aliaſque Beſtias, etiam Serpentes 
veneratos, eoſdemque & cultu & litamine ex lacte 
Parato, in Quercubus præcipue cavis, quæ inauditz ple- 
rumque magnitudinis & craſſitiei, (vid. Hart noch 
Diſſert. VI. de locis Divino cuitui dicatis) ptoſecutos 
eſſe *; licet quoque egomet ipſe in Lithuania Pruſſiæ 
orientali ſubjecta ſæpius obſervaverim, Serpentes in- 
fantibus adeo familiares eſſe, ut iiſdem cochlearia 
lacte plena circumverterint, quorum eſurientium eju- 
latu Patentes accerſiti nihil contra indiſcretos hoſpites 
auſi ſunt, niſi quod eoſdem pariter ac volatilia do- 
meſtica a prandiis liberorum fugaverint : nullatenus 
tamen exinde inferri poterit, Pruflos antiquos hac 
ærea Spira reſpectum habuiſſe ad Serpentem æneum 
Moisrs, niſi nobis etiam perſuadere velimus, ** 
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reſpectu 


. 


c Qua ratione, quibuſve Czremoniis 
vid. Harttu. in Ant. & Neva Pruſſia, p. 63. 
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reſpectu Afflictionum Ægyptiacarum, nimirum 2, 
zz „ & 8%, Bufones, Ranas, & plurima In- 
ſecta ſingulari cultu ſint proſecuti, eorundemque ſimu- 

lacra ſibi comparaſſe. Neque veriſimile eſt, ex vene- 

ratione erga Serpentes, quos, forſan ultra numerum, 
vivos in Ollis conſervarunt, iiſdemque valde fami- 
liares fuerunt, eorum inſuper Idola, & multo minus 

Amuleta Serpentiformia fabricaſſe, ut Cadaveribus 

ſepultis de Serpentibus caverent, cum extra dubium 

eſt, quod veteres Pruſſi mortuos non aliter quam 
crematos terræ mandaverint, cujuſmodi funcrationes 
temporibus Ducis Alberti necdum aboliri potuerunt, 
hinc Cadavera Amuletis contra injuriam Serpentum 
non indiguiſſe. Cum, quod reliquum eſt, notiſſi- 
mum ſit, veteres Pruſſos per Secula rudiſſimum fuiſſe 
populum, (vid. Henneberger, in libr. de uet. Pruſſ. 

Fol. 5.) qui nec lanas ducere, nec ferrum, multo 
minus ænea vel utenſilia vel luxui inſervientia vaſa 
parare didicerint, quin potius pro Haſtis & Enſibus 

Clavos horribiles, & pro malleis cunciſque ferreis 

lapides ad uſus & domeſticos & bellicos (qui diu ſub 

nomine Cerauniarum venditati ſunt) adaptaverint, 
nihilominus tamen non fine omni induſtria. 

Summa itaque præmiſſorum hæc: Ceimelium no- 
ſtrum nullam relationem ad ſimulacrum Serpentis 

ænei Moiſis habuiſſe, multo minus Probabilitatem 

Amuleti contra morſus Serpentum involvere; neque 

ex antiquiſſimis veterum Pruſſorum temporibus, ſed 

ex medio potius eorum ævo originem trahere. 
Unde autem Clariſſimus Helwingius in Alleg. F. 4. 
adductus fuerit, ut vetus hoc monumentum titulo 

Coronæ Sepulcralis inſigniverit, hariolari non poſ- 


ſumus; quippe neque figura ullo modo Coronam 
æmu- 
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æmulatur, niſi dicere velis, Philoſophiam Pruſſorum, 
occaſione funerationis, quæ cauſa quandoque maxime 
lugubris, prout mors homini naturali omnium tterri- 
biliſſimum eſt, Coronæ loco ejuſmodi Spiram tremu- 
lam excogitaſſe; neque apud ullum Auctorem veſti- 
gium apparet, veteres Pruſſos mortuos ſuos cum ejuſ- 
modi Czremoniis, quibus nos utimur, ad funerationes 
exportaſſe, ita ut Virginis vel Juvenis loculum Co- 
rona ornaverint; cum neque ullibi Coronæ Sepul- 
cralis mentio fit facta, quæ in honorem Defuncti vel 
ad latus ejuſdem, vel ad caput, vel etiam ad pedes, 
prout apud nos viris, qui in Ccoelibatu ſupremum 
obicrunt diem, in Sepulchro depoſita fuetit. 
Sufficient autem ſequentia, quz Summam rituum 
funcrandi Defunctq; exhibent ex fide noſtri Hart- 
knochis Diſſert. XIII de Funeribus Vet. Pruſſ. p. 193. 
ſeq. præter reliqua:· Cum Defunctus erat tumulo 
« inferendus, primo pyræ impoſitus comburebatur, 
« deinde optimæ quoque veſtes rogo injiciebantur, ut 
* & canes venatici, equi, arma, aliaque defuncto, 
« dum viveret, acceptiſſima. Injiciebant quoque 
* Annulos zreos, ut & Armillas zreas, præſertim ſi 
« defunctus Chriſtianorum ſacra ſuſceperat. Et 


paulo poſt ex Eraſmo Stella: Exutos ſpiritu, ar- 


« matos veſtitoſque, ac magna Supellectilis parte 
te circumpoſita, humarunt. — Demum ex Jacobi 
Leodinenſis Privilegio Pruſſis dato: Promiſerunt 
c ( Pruſſi) quod ipſe & Hæredes eorum in mortuis 


« comburendis vel ſubterrandis cum equis, ſive homi- 


& nibus, vel cum armis ſeu veſtibus, vel quibuſ- 
« cunque aliis rebus pretioſis, vel etiam aliis quibuſ- 
&« cunque ritus gentilium de cztcro non ſcryabunt, 
Ddd &« ſed 
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« ſed mortuos ſuos juxta morem Chriſtianorum in 
« Cœmeteriis ſepelient. 


His omnibus rite perpenſis, confidimus jure affir- 


mare poſſe, Monumentum, de quo nobis ſermo eſt, 
ad Supellectilem veteram Prufforum, & quidem 
Nobilioris Ordinis ſpectaſſe, & non nifi AR M1LLAM, ' 
qua defunctus vel defuncta, five in ſignum optime de 
Patria meritorum vel Nobilitatis, five ſingularis or- 
natus luxuſque gratia uſi ſunt, fuiſſe, quz cum reliqua 
Supellectilis parte circum Cadaver poſita tali modo 


in terram devenerit, donec noftris temporibus ali- 

quando in lucem rurſus extrahatur. * 

Confirmavit ſententiam noſtram Doctiſſimus Tho- 

mas Bart holinus, qui in Schedio ſuo de Armillis 

Veterum, pag. 48. figuram exhibet Armillæ Brachialis 

pluribus Circulis inter ſe connexis ex Muſeo Anti- 

quario Ola: Mormii, nunquam ab aliis' annotate ; 
quam pag. 49. ſtupendæ Antiquitatis monumentum, 
dignum poſterorum memoria appellat. Quæ fi cum 
noſtro Ceimelio debite conferatur, neſcio, quid ob- 
ſtaret, quo minus Noſtram ARMILLAM BRACHI- 

ALEM veterum Pruſſorum, & quidem pari jure cum 

Mormii Armilla, ſtupendæ Antiquitatis noſtræ monu- 

mentum, nunquam ab aliis annotatum dignumque 

Poſterorum memoria ſalutaremus. 

Srtructura ejus laxior inſuper magiſque fluens, quam 
Wormi: Armilla, eſt, ita ut ſuper manica Brachii 
applicata Humerum Cubitumque ſimul commode 

ſtringere poſſit. Neque pro Plebeia, quod ærea eſt, 

cenſeri credas; cum aureas vel argenteas apud nos 
unquam effoſſas non audiverim. Aſt Plebeiarum 
veſtigia in hunc uſque diem ſuperſunt circa Ornatus 


utri- 


LY 
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utriuſque Sexus in Lithuania Pruſſiæ orientalis, qui 
veri Pruſſorum veterum Deſcendentes, & Curlandiz, 
qui diebus in primis ſolennibus Offa Cubiti eadem 
plane figura, qua Armilla ærea apparct, arctius licet, 
vel cx ſerico & lana contcxtis faſciis (ſi ditiores ſunt) 
vel Fimbriis variegatis cujuſcunque Panni (fi paupe- 
riores) conſtringunt. Moris iiſfdem adhuc quoque 
eſt, Abdomine minimum duobus & quidem ſimilibus 
cingulis vincto, ſuperbire. 

Propter affinitatem cum Armilla hac Brachiali 
veterum Pruſſorum, libet eidem adjungere Annulum ra- 
genteum, (vid. TAB. I. Fig. 2 & 3.) quem ante annum, & 
quod ſuperfluxit temporis ſpatium, vir prænob. Dn. An- 

dreas Lilienthal, S. R. Maj. Boruſſ. a Conſiliis Belli & 
Redituum, Cameræ Regalis, in Urna Pruſſica effoſſa 
inventum mihi tradidit, ſimilibus lineis convolutis 
pro Gemma contextis, reliquo in duas extremitates 
ſibi non conjunctas, ſed invicem vicinas, circulumque 
formantes, excurrentem, ita ut digitum plus minuſve 
craſſum æqualiter ambire poſhit. 

Expedito hoc Schediaſmate a Viro Conſulari Gra- 
viſſimo Du. C. G. Ehlero ex Diario, quod 1734. & 
1735. Petropoli præſens per Filium ſuum conſcribi 
curayit, & edocti ſumus, Toreumata non niſi Aurea 
varii generis, ad noſtrum Ceimelium zreum proxime 
accedentia in ditiſſimo totius Ruſſiæ Autocratricis 
Antiquitatum Theſauro, ubi inprimis Sinenſia aſſer- 
vantur, obſervata: Quæ Bibliothecarius Sacræ Impe- 
rialis Majeſtatis ex Sepulcretis, neſcitur tamen cujus 
regionis, effoſſa eſſe & pro Armillis haberi affirma- 
verrat. 
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. IV. Obſervations and Experiments with Mad- 
der- root, which has the Faculty of tinging 
the Bones of living Animals of a red Colour, 
by M. Du Hamel du Monceau, F. R. S. c. 
communicated in a Letter to Sir Hans Sloane, 
Bar* Pr. R. S. Tranſlated from the French 
by T. S. M. D. F. R. S. 


N the Month of February 1737. (N. S.) Monſieur 
Geoffroy communicated to the Royal Academy 
of Sciences at Paris, the following Obſeryation, 
extracted from a Letter of Sir Hans Sloane, Bart. Pre- 
ſident of the RoyAL SociE TY of London, to him. 
« Mr. Belchier, a Surgeon, and Member of that 
* SOCIETY, dining one Day with a Callicoe-printer, 
«« remarked that in a Leg of freſh Pork, the Fleſh of 
«© which was well-taſted, the Bones were red. He 
ce asked the Cauſe of ſo ſingular a thing, and was 
<« told, that theſe Callicoe-printers make nſe of the 
« Rubia Tinctorum, or Madder-root, to fix the Co- 
„ lours printed on the Cloth. Some of theſe Colours 
ate made with Preparations from Iron, others with 
* a Mixture of Alum and Sugar of Lead. The Parts 
printed with the Preparation of Iron, produce 
* Black and Purple; thoſe printed with the Mixture 
* of Alum, Red of different Degrees. Theſe Cal- 
e licoes are afterwards boiled in a Copper with Bran, 
* in order to clean them from a dirty red Colour 
* occaſioned by an Infuſion of Madder- root. In 
« fine, that this Bran ſhould not be loſt, though 
charged 


9 


K 


99 cc. 
« charged with a red Colour, it is mixed with the 
c uſual Food of theſe Hogs; and this is what pro- 
“ duces this Effect on their Bones, without cauſing 
te the leaſt Alteration either in the Fleſh, Membranes, 
* Cartilages, or any other Parts of the Body. Mr. 
e Belchier, whoſe Obſervation here related has been 
© communicated to the Public in No 442. and 443. 
« of the Phzloſophical Tranſactions, deſiting to be 
« aſſared whether the Madder alone, or all the In- 
* gredients blended together, produced this Colour 
in the Bones, made ſome other Experiments. 
*« He mixed ſome of the Madder-root with the 
Food with which he intended to feed a Cock. 
The Cock dying within 16 Days after his firſt 
cc feeding on the Madger, he diſſeted him, and was 
ce furpriſed to find, that the Root had produced its 
Effect in ſo ſmall a time; for he found the Bones 
cc univerſally of a red Colour. Whence he con- 
e cludes, that the Madder alone cauſes this Altera- 
ce tion; as he had not mixed either the Iron, Alum, 
ce or any of the other Ingredients of the Dyer, with 
© the Cocks Food. He remarked, that the red Co- 
4 lour penetrated into the internal Parts of the Bones, 
e and that the hardeſt Bones took mote of this Co- 
<« lour than the ſofter ones; excepting the enameled 
« Part of the Teeth, which in the Hog retained its 
«© Whiteneſs.“ 

Mr. Belchier promiſes, at the Cloſe of his Obſer- 
vation, to try further Experiments, in order to know 
with Certainty, why this Change of Colour takes 
place only in the Bones. But as he has not publiſhed - 
any thing more than what- I have above related; [ 
think my ſelf at Liberty to communicate to the * 

| | the 


* 


cc 
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the Experiments 1 began to make in the Country, 
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ſoon after the Obſeryation came to my Knowledge. 
They are a Confirmation of it, and diminiſh nothing 
of the Merit of the firſt Diſcovery. 

It is proper to obſerve, that Mizaldus, in a Work 
publiſhed in 1566. with this Title, Memorabilinm, 
utilium ac jucundarum Centurie novem, (Cent. 7. 
No.) has thele Words: © Erythrodanum, vulgo 
% Rubia tintorum dictum, oſſa pecudum rubenti 
e & ſandycino colore imbuit, fi dies aliquot illud 
« depaſtz fint oves, etiam intacta radice, quæ rutila 
6s exiſtit, c. SETS EEE 

Firſt, I took Four ſtrong Pullets, which I ſhut up 
in Coops. I fed them with a Paſte made of Wheat- 
meal and Powder of Madder- root; and gave them an 
Infuſion of the ſame Root to drink, which I was-in 
hopes they would have no Diſlike to. The firſt Days 
they eat their Paſte pretty well; but I found, that 
the Addition of the Madder rendered it much leſs 
agreeable to them than that made of the Meal alone, 
on which they fell will much greater Eagerneſs than 
on the other, when, to try their Reliſh, I now-and- 
then gave, them ſome of it. As to the Infuſion of 


the Rubia Tinforum, they never would drink it, and 


I: was obliged to give them pure Water, which they 
drank plentifully ; for this Root made them thirſty. 


In ſhort, at the End of ſome Days they could not 


reliſh the Mixture, of which they eat but very little, 
and waſted away viſibly. | 

On the 1oth Day, one of them died; and another 
Two Days after : and both of them had their Bones 
tinged of a Roſe-colour. In order to prolong the 
Lives of the other Two, I diminiſhed the Doſe 2 


— 
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the Madder, and from time to time I gave them the 


Paſte without it. The Root had already produced its 
Effect; for notwithſtanding the new Regimen, they 
continued to waſte; which obliged me to kill the 
Third Five Days after the Death of the firſt Two. 
The Colour of its Bones was not different from that 
of the Two, who died Five Days before. As to the 
Fourth Pullet, which ſeemed not quite ſo fick, I 
marked it on the Leg with a Bit of Cloth tied 
round, and fet it at Liberty. It recovered by de- 
grees, by chooſing Food to its Taſte in the Yard. 
But at the ſame time the Tincture its Bones had 
received, went off gradually, and almoft intirely diſ- 
appeared in a Month's time. For I took care to 
obſerve the Change every ſecond or third Day, by 
looking at the Bones on the Under-fide of the Wing; 
which have no other Covering than a thin Skin. 
From this Experiment, as from that of Mr. Bel. 
chiers Cock, it appears, that the Madder-root is 
alone ſufficient to tinge the Bones of Animals red, 
which eat it. The Bones of my Pullets had taken 
no more than a Roſe-colour ; becauſe theſe Crea- 
tures, being diſguſted with their Food, never eat of 
it, but when urged by extreme Hunger: And I had 
never been able to tinge them of a fine red Colour, 
had I not repeated the Experiment on ſuch Animals 
as I could feed with the Paſte, and had it in my 
Power to make them ſwallow Madder in large 
Quantities. . 5 TR 


For that Purpoſe I choſe young Pigeons, the 
ſtrongeſt of a whole Pigeon-houſe. Two of theſe 
had no other Food given them but Wheat-meal,- 
others were fed with the Meal and Madder "mn 

an 
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and made into Pellets of a convenient Size, given 
them Three times a Day till their Crops were full. 
I endeavoured to make the young Pigeons drink of 
the Infuſion of Madder, which were fed with the 
Root and Meal; but I could never ſucceed, and was 
obliged to give them Water alone, as to the Pullets 
of the Firſt Experiment. The Two young Pigeons 
fed with the Meal alone were lively and fat, digeſted 
their Food, and throve as well as if fed by the old 
ones. But on the contrary, thoſe that were fed with 
the Paſte of Meal and Madder, took this Food only 
by Force, digeſted ill, were dull and very thirſty, 
And though Care was taken to keep their Crop con- 
ſtantly full, as well as the others, yet they grew 
leaner daily. They were always ſhivering, and en- 
deavouring to get into the Sun, or near the Fire, to 
warm themſelves: And the ſtrongeſt of them was 
very ſick by the roth Day. I got the Two killed, 
that had fed on the Meal alone, as well as the others 
that had the Madder given them; and I preſerved 
but Two, which appeared to me to have better borne 
the Effect of it than the reſt, and had the Bones of 
the Wings alrcady tinged red. 

ODne of the Two was intended to be recoverd by a 
ſimple Diet, in order to ſee, if, by prolonging its Life, 
the Colour, which was already very viſible in the 
Wing-bones, would wear off: But in Three Days 
time it was killed accidentally. However, I thought 
I perceived the Colour weaker than before the Change 
of Diet: And the ſame Experiment, repeated ſome 
time after, confirmed me (in the Notion) that the 
Change of Food makes the Colour diſappear by 
degrees, I continued to feed the other remaining 
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young Pigeon with Madder, but in ſmall Quantities, 
for fear of killing it too ſoon. It lived Eight Days 
longer without any Appearance of the Bones being 
deeper coloured than the firſt that were killed. 

All theſe Creatures, that had been fed with the 
Mixture, were diſſected; and I made the following 
Obſervations on them. 

Neither the Feathers, the Horn of the Bill, nor 
Claws, had changed their Colour, even where they 
arc inſerted into the Skin. The Skin of the whole 
Body. had preſerved its natural Colour. The Brain, 
Nerves, Muſcles, Tendons, Cartilages, Epiphyſes, and 
Membranes, afforded nothing to the Sight contrary 
to the uſual State of theſe Parts. But the long bony 
Tendons, that run along the great Bone, which is 


improperly called the Leg of Fowls, were red about 
the Middle of their Length, which is their hardeſt 


of them, were as red as Carmine; and in ſome 
_ this Red was ſo deep, that they appeared almoſt 
ack. | 
In theſe young Birds, all the Bones do not take the 
red Tinge alike. The hardeſt are generally more 
coloured than thoſe that are tenderer. A Difference 
of this kind is perceivable even in the fame Bone; 
for the Middle, which has more Solidity than the 


Ends, is almoſt always the reddeſt. Not but there 


are ſometimes found little pale Spots in the Part 
where the Red is deepeſt ; and ſometimes Spots of 
a very deep Red in thoſe Parts which have taken but 
a Carnation Tinge. 

1 have always found, that the great Bone of the 
Foot, which is commonly called the Bone of the 
Eee Leg, 
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Leg, was viſibly leſs red than the others. I have 
found the little Bones of the Larynx and of the 
Apophyſes tinged of a fine Red, though theſe are as 
{mall as a Thread in young 8 The Rings of 
the Trachea, which are intirely cartilaginous, had 
not taken the leaſt Tinge; but the Ring neareſt the 
Diviſion of the Trachea was red in theſe Pigeons; 
and even the Firſt Ring of each Branch of the Bifur- 
cation had in ſeveral taken the Tincture, in the Mid- 
dle at leaſt of its Outſide. 

The other Parts of the Thorax, vzz. The Heart, 
Lungs, Mediaſtinum, Pleura, and Diaphragm, re- 
mained of their natural Colour. There was nothing 
remarkable in the Liver, Spleen, Kidneys, nor on the 
Outſide of the Gizzard ; but the inner Membrane of 
the Crop and Inteſtines, eſpecially the large ones, 
appeared red. Having waſhed Pieces of theſe Crops 
and Inteſtines, I found that their outer Membrane 
continued white, and that the inner, or Tunica Vil 
laſa, only was tinged by the Madder. At firſt Sight 
it appeared to me as if injected ; but upon examining 
it with a Glaſs, I ſaw diſtinctly, that it was not a 
coloured Liquor that was contained in Veſſels, as in 
Parts injected; but that it was only a ſort of Fæcula 
detained in the villoſe Part of theſe Membranes. It 
is doubtleſs the Adheſion of theſe tinging Particles of 
the Root to the ſmall Villi of the inner Membranes 


of the Organs of Digeſtion, that is the Source of all 
the Diſtempers with which theſe -Creatures appeared 
to be ſeized, while I fed them with the Madder. 
Their Crop eſpecially was relaxed and flabby, as if 
it had been macerated ſeveral Months in Water; it 


was caſily torn, and its inner or villoſe Membrane 
ad- 
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adhered ſo little to the others, that it was detached 
from them in Pieces. It is very probable, that the 
coloured Fæcula detached from the Madder, that is, 
the Part of the Root which gives the Tincture, had 
obſtructed the ſmall Veſſels and Glands of the Sto- 
mach, which might poſſibly occaſion a Sphacelus 
therein. However that be, a certain Quantity of 
this Fæcula, being accumulated there, retarded Di- 
geſtion, and thoſe Animals died hectic, chough with 
a full Stomach. 

The Eyes of theſe an while alive, ſeemed 
as red as thoſe of ſome Parrots. I thought, after 
having diſſected them, that no other Part was co- 
loured but the Capſula of the Cryſtalline : But Mon- 
ſieur Moraud, to whom I had ſent a Turkey fed with 
the Madzer, obſerved that the vitreous Capſula was 
of a crimſon Red, though neither the vitreous Hu- 
mour nor the Cryſtalline were dyed: The Eye of this 
Turkey being larger than thoſe of the Pigeons, the 
Hand that diſſected it much more dexterous than 
mine, and the Anatomiſt more knowing, I willingly 
come into his Opinion. This then is the only foft 
Part, that is really tinged in theſe Animals; for I do 
not look on thoſe Parts as ſuch, which appear ſo only 
by their immediate Contact with thoſe Parts that are 
charged with the Colour: Monſieur Morand having, 
in the Notes he ſent me of his Obſervations, con- 
firmed all that I had before obſerved, there ought to 
remain no Doubt of what I have here related. 


I come to the Examination of the Skeletons, and 
of all the coloured oſſeous Parts of my Pigeons; in 
order to compare them with the Skeletons of the 
Two Pigeons fed with Wheat-meal alone without 
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the Madder. The Bones of the firſt were, as I have 


ſaid above, of a very lively Carmine-red, in ſome 
Places of a Crimſon ; and I have ſome of them of 
the Colour of yellow Okre; but whence this Dif- 
ference aroſe, I could not diſcover. Theſe tinged 
Bones being broke, while freſh, or before drying in 


-the Air, ſeemed to me ſomewhat bigger and fuller 


of Marrow ; but alſo more ſpongy, or of a looſer 


Texture, and eaſier to break, than the white Bones of 


the Pigeons fed with Meal only, The Parts of theſe 


Bones that had the leaſt Degree of Hardneſs, broke 


between the Fingers, which remained coloured from 
them: And this Tin&ure does not come from the 
Marrow, which continues in its natural State, like 
all the other ſoft Parts. The ſame Parts in the white 
Bones were not to be broke in this manner. 

If we recollect, that the Pigeons fed with the 


guiſhing Condition, in a continual Decay; it will 
be eaſy to judge, that this is the only Reaſon Why 
the red Bones muſt be not ſo well formed, nor ſo 
hard, as the white Bones of the Pigeons fed with good 
Aliments. But why are they bigger, and, as it were, 
puffed up? It is hard to ſuppoſe any other Cauſe of 
this, but the Interpoſition of the colouring Fæcula 
of the Madder between the Lamelle of the Bones, 
Theſe heterogencous Particles hinder the immediate 
Contact of theſe Lamellæ; and thence proceeds the 
preternatural Increaſe of their Size, and their little 
Solidity. Upon viewing theſe Bones with a good 
Glaſs, their ſmootheſt Surface appears bored with a 
vaſt Number of ſmall Holes, in which the colouring 


Fecula is perceived. And with a Microſcope that 
mag- 
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magnifies ſtill more, there appears a ſort of Net-work 


of Fibres, which divide, and reunite, to form this Net. - 


Under the firſt Order of this Net-work, which ap- 
pears white, another is ſcen ſomewhat red, and under 
this a Third and a Fourth, till deeper coloured: In 
fine, the Ground under all theſe reticular Strata is 
of a very deep Red; and the Whole may be juſtly 
enough compared to a Piece of Wood ſtripped of its 
Bark. It is probable, that this ſort of Injection, made 
by the way of Digeſtion, might lead an able Ana- 
tomiſt to ſome very uſeful Diſcoveries on the Na- 
ture and Formation of the Bones. Nay, I think I 
have already found out ſomething new on this Head ; 
but, as I have ſtill ſome Scruple remaining on my 
Obſervations, I will not venture to- communicate the 
Conſcquences drawn from them. 

In order that the Madder ſhould produce the above 
related Effect on the Bones, its Tinaure muſt have 
ſuch a Degree of Fixity, (according to the Dyers 
Term) as not to be changed by the diſſolving Action 
of the Saliva, of the Juice of the Stomach, of the 
pancreatic Juice, of the Bile, &c. nor by the peri- 
ſtaltic Motion of the Stomach and Inteſtines; and yet 
_ —_— act ſo powerfully on common Aliments, 
that after Digeſtion they are not to be known either 
by their Smell, Taſte or Colour. This is not all: 
Theſe colouring Particles muſt be ſmall enough to 
paſs with the Chyle into the Blood, and circulate 
with it through a great Number of Strainers or Veſlels, 
without being ſeparated, and without being depoſited 
either in the Liver, Spleen, or Pancreas. | 
I ſtrongly ſuſpect that Portion of the Lymph of the 
Blood, which is fit for nouriſhing the Bones, might 
| be 
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be the true Diſſolvent of the Tincture of the Mader, 
and might convey it to the Place whither it carries 
Nouriſhment to the ſolid Parts of the Body of theſe 
Animals. In conſequence of this Conjecture, which 
J ſhall reſume in the Sequel, I thought that the Ske- 
letons of young Animals ought to take a ſtronger and 
quicker Tincture, than thoſe of full-grown Animals; 
becauſe the Bones of young Animals ate in a State 
of Growth, which requires a greater Quantity of 
oſſeous Juice. It is-likewiſe true, as above ſaid, that 
it is the hardeſt Bones of young Animals, that imbibe 
moſt of the Colour. All theſe Conſiderations gave 
Riſe to a Difficulty, which was to be cleared up. 

Wherefore, in the Beginning of laſt October, I 
choſe Two Turkeys of the Year, the ſtrongeſt I 
could find, and young Pigeons in their firſt Hair or 
Down. I could wiſh to have made the Experiment 
on Animals of the ſame Species; but it was impoſ- 
ſible to find young Turkeys in their firſt Down at 
that Time of the Year: And beſides, theſe Ani- 
mals being extremely tender during the firſt Months, 
their Stomach would never have been able to bear 
the Effect of the Madder. As to old Pigeons, I 
had no tame ones: The wild are difficult to be fed 
with the Paſte; and if they were ſuffered to feed at 
Diſcretion, they would not have been ſufficiently 
maddered, if I may be allowed this Expreſſion. 
However, the Bones of my Two Turkeys were very 
hard, in compariſon of thoſe of the young Pigeons : 
And thus I had in theſe Animals, though of different 
Kinds, all that was of * for my * 
riment. 


My 
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young Pigeons, fed with the Paſte mixed with 
der, died the Third Day; yet all that had the 
Conſiſtence of Bone in their Skeletons, was become 
as red as Scarlet. Mr. Belebier was ſurpriſed to ſee 
the Bones of his Cock tinged red in Sixteen Days, 
and here are Bones ſo coloured in Three Days. But 
all that ſhould in Courſe of Time have turned to 
Bone in One of my young Pigcons, and as yet was 
but Cartilage, as the Epirhyſes, the great Apophyſes 
of the Sternum, ec. had not taken the leaſt Colour. 
In the other, there were ſome Spots of a very weak 
red on the Cartilage of the Sternum, which probably 
began to oſſify. Other Experiments, ſince tried, 
have taught me with greater Certainty, that the Car- 
tilages in general are not tinged red by the Madder, 
but when they begin to acquire the Conſiſlence of 
Bone. 

If, as I ſuſpect, it is the lymphatic Part of the 
Blood that is the Menſtruum of the colouring Par- 
ticles of the Madder; if this Lymph contains the 
nutritious Juice of the Cartilages and Bones; why 
does it not, in carrying with it the colouring Particles 
it has extracted from the Root, why does it not, I 
ſay, tinge the Cartilages as well as the Bones? In my 
Opinion this Difficulty cannot be ſolved but by the 
Difference of the Pores. In the Cartilages they are 
too large, the colouring Matter paſſes through them 
too eaſily, and finding no oſſeous Laminæ yet formed, 


for want of a Surface ſufficiently extended to retain 


it, it paſſes with the ſuperabundant Lymph through 
the Pores of the Cartilages. When theſe Cartilages 
begin to take a proper Conſiſtence, where there are 
Strata of oſſeous Laminæ already formed, the 1.2 

cle 


at 
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ſtacle exiſts, the colouring Fæcula is detained and 
depoſited there. When the oſſifying Juice is no 
longer neceſſary for repairing a daily Loſs of Sub- 
Nance, as in Animals arrived at their full Growth ; 
beſides that probably this Juice is then much leſs 
abundant, and conſequently, in proportion, leſs 
charged with the colouring Parts of the Root; it 
muſt neceſſarily reſult thence, that the Bones of an 
adult Animal will be much weaker coloured. And 
this is what happened to my Two Turkeys, which, 
though fed for Fifteen Days with the Paſte of Meal 
and Madder, had their Bones tinged but of a Roſe 
Colour, which appeared to me ſomewhat deeper 
towards the Ends than the Middle, which, having too 
much Conſiſtence, could not admit or retain the ſame 
Quantity of the colouring Fæcula as the tender 
Bones of the young Pigeons. Therefore the Bones 
of Animals that are ſtill growing, are dyed better and 
quicker than thoſe of full-grown Animals; and, in 
my Opinion, for the Reaſons already given. My 
Two Turkeys had the ſame Ailments with the Pullets 
of the Firſt Experiment, they fell into a Decay like 
thoſe, and I was obliged to have them killed in 
Fifteen Days time. | 

Here we ſee young Pigeons, whoſe Bones were 
dyed of a fine Carmine-red in three Days; which 
is nearly the Time they muſt have for acquiring this 
Degree of Tincture. By other Experiments on young 
Pigeons of the ſame Age, I have found, that in Thirty- 
fix Hours their Bones wereof a lively Roſe-colour, and 
in * they were at leaſt of a Fleſh: 
COLOUT. | 


Theſe 
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Theſe laſt Experiments prove with what Expedition 
the Diſtribution of the nutritious Juice is performed 


in Animals of this kind, which acquire all their 
Growth in a few Months; and how rapid the Diſtri- 
bution is, even in thoſe Parts where the Blood's Cir- 
culation meets with the greateſt Obſtacle, as in the 
Subſtance of the Bones. 

As onè ought likewiſe to infer from theſe Experi- 
ments, that there are vegetable Medicines whoſe 
chief Tendency is to the Bones, and which conſe- 
quently might remedy many of their Diſtempers, I 
looked on' myſelf obliged to employ the Madder 
with this View; but not having it in my Power to 
raiſe Diſeaſes of different kinds in the Bones of my 
Animals, I confined myſelf to the Examination of 
what Effect it would have in a Fracture. 

I choſe Four very vigorous young Pigeons: A 
Thigh-bone of each of them was broke; the Re- 
duction was immediately performed, and ſecured by 
a proper Bandage. Two of theſe Pigeons were fed 
with the Meal and Madder, and the other Two with 
the Meal alone. Theſe laſt, notwithſtanding the 
Pain the Fracture muſt have given them, had always 
a good Appetite, and in Eight Days they began to 
walk with their Dreſſing, which was a little looſened, 
The others fell into the Accidents already mentioned, 
and died, one on the Tenth, the other on the Four- 
teenth Day. The Two Pigeons that had recovercd 
were killed, in order to compare the Callus. 

That of the Pigeons which had not taken any 
Madder, was little, cloſe, and very even: That of 
thoſe fed with this Root, was large, ſpongious, and 
uneven: There ſhot out of it a ſort of Vegetation: It 
5 EE - broke 
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broke between the Fingers, and crumbled into ſmall 
Grains. It is true, that the State of Suffering of theſe 
Animals, occaſioned by the Hurt, and increaſed by a 
Food improper for them, might retard the perfect 
Reunion of their Bones; yet I think, it certainly 
reſults from this Experiment, and others which J 
luppreſs, becauſe they prove nothing more, that the 
Rubia Tinctorum, taken inwardly, is rather prejudi- 
cial than beneficial in the Caſe of Fractures; and it is 
not without its Uſe to know what is to be avoided. 

The Rubia, probably, is not the only vegetable 
Subſtance that can change the Colour of the Bones; 
and yet I have tricd the Log-wood, the Anchuſa and 
Curcuma, without Succeſs. In all Likelihood, it muſt 
be a Subſtance leſs ſuſceptible of Alteration ; and it is 
well known, that the NRubia is of that ſort, ſeeing the 
Cloths dyed with this Root bear very well the Action 
of the Air, and that of boiling, 

I have put the coloured Bones of my Animals to 
ſeveral Proofs: Firſt, as Mr. Belchzer, to that of boil- 
ing Water, and of Spirit of Wine, without the leaſt 
Change of Colour. It alſo reſiſted Soap-ſuds. A 

firong Lixivium of Salt of Tartar diſcharged a little 
of the Colour, and made it look brighter. Vinegar 
made it take a yellowiſh brown and obſcure Tinge. 
In fine, Alum- water diſcharged the Colour pretty 
conſiderably, and the Water remained ſomewhat 
vinous. Thus theſe Bones perfectly well reſiſt the 
ſame Boilings as the Cloths dyed with the ſame Root; 
but the Air acts upon them much ſooner than on 
theſe Cloths: For the Bones of the Pullets in the 
Firſt Experiment, thoſe of the Turkeys in the Third, 


and thoſe of the young Pigeons, that had cat of the 
Mad- 
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Madder but Three Days, became intirely white in 
leſs than a Year; and the reddeſt Bones loſt much of 
their Colour. And I am of Opinion, that the Dew, 
to which I have expoſed ſome of them for a few 
Days, will finiſh the Whitening of them. 

As there is a ſort of Analogy between the Nutri- 
tion of Animals and that of Vegetables, I have not 
neglected trying, if the Tincture of the Rubia would 
introduce itſelf into the Veſſels of ſome Plants; 
which would, perhaps, contribute much to lay open 
their Organization. 

For the Firſt Experiment, in which indeed I] had 
no Hopes of Succeſs, I planted Two Bulbs of Tu- 
beroſes in Earth, with which I had mixed a good 
Quantity of Madder : But I found nothing, either in 
the Leaves, Stalk, or Flowers, but what was in the 
common and natural State. And this muſt have been 
ſo: For ſince it is only the Bones that take the 
Tincture in Animals, the Tuberoſe, having all its 
Parts ſoft, is in the State of an Animal without 
Bones: Such as a Leach, an Earth-worm, a Lam- 
prey, which would probably continue in their natural 
State, whatever Quantity of Madder were given them, 
ſuppoſing it could poſlibly be done. 

Wherefore I reſolved to try the Experiment on a 
Tree. I planted a Paradiſe Apple-trec in a Box, 
which I had filled with Earth mixed with a great 
deal of Madder; and I covered the Upper Surface of 
the Earth with a Layer of Madder Two Inches thick. 
This Layer was renewed ſeveral times for near Two 
Years that my Tree is under the Experiment; but 
J have not as yet been able to examine if its Wood 
is coloured by this Root. In cafe the Experiment 

Fif2 does 
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does not ſucceed, as it is very likely it will not, it 
will ſerve at leaſt to expoſe the Vanity and Uſeleſſ- 
neſs of all thoſe Receipts and Proceſſes of Vegetation, 


that are to be found printed in Migaldus, Porta, and 
other more modern foreign Compilers. 


V. 4 Catalogue of the FirTY PLANTS 
from Chellea Garden, preſented to the 
ROYAL SOCIETY by the Company of 
Apothecaries, for the Tear 1739. purſuant 
to the Direction of Sir Hans Sloane, Bart. 
Med. Reg. & Soc. Reg. Pref. By Iſaac 


Rand, Apothecary, F. R. 8 Hort. Chel. Præf. 
ac Prelec. Botan. 


351. 
$52, 


Carna major; caule folioſo. C. B. 379. 
Aſtragalus, perennis hir ſutus, Alopecuro- 
ides; Galegæ foliis; floribus luteis. 

853. Bauhinia non aculeata; folio ſubrotundo, bi- 
corni; floribus albis. D. Houſton. 

854. Bidens Americana; flore albo radiato; foliis in- 
ferioribus trilobatis ; ſuperioribus ſubrotundis, 

acute crenatis. 

855. Bidens latifolia, hirſutior; ſemine anguſtiore, 
radiato. H. Elt. P. 51. 

856. Bidens ſcabra; flore niveo; folio Panduræformi. 
Ibid. P. 54. 

857. Bignonia Americana; Fraxini folio ; flore am- 
plo phœniceo. T. 164. 


858. 
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$58. Bignonia Americana; Fraxini folio, minor; 
flore coccineo. 

$59. Calendula, minor, arvenſis. H. L. Bat. 

860. Camara, Americana; Urticz foliis, latioribus, 
ſpinoſa ; floribus minlatis. 

861. Camara, Americana; Urticz folio ; floribus 
miniatis. 

862. Camara, Americana; Urticæ foliis minoribus; 
flore vario. 

863. Camara Americana; foliis parvis ſubrotundis; 
floribus, foliolis interceptis. 

864. Camara Americana; ſalviæ foliis, mucronatis; 
floribus luteis. * 

365. Caprifolium Germanicum. Dod. 411. 

366. Chenopodio-morus media; foliis argute den- 


tatis. 
367. Chenopodium; Botryos folio, ſubtus candi- 
cante. 


Atriplex Hylueſtris. II. Tab. Icon. 407. x 

868. Chenopodium ; folio laciniato majus. 
Pes Anſerinus. Fuſchii. 

$869. Chenopodium ; folio ſinuato, candicante. T. 
506. 

Atriplex Hlueſtris. Tab. Icon. 406. 

870. Chondrilla; Sonchi folio; flore luteo-palle- 
ſcente. T. 475. 

$71. Cirſium, arvenſe repens; folio vix ſinuato, in 
aculeum abeunte. 

872. Cruciata nova, Romana, minima, muralis. Col. 
Ecph. 295. 

$73. Cynogloflum, Virginianum ; flore minimo, albo. 
Baniſteri. Pluk. Alm. 126. 

874. Eryngium maritimum. C. B. 386. 


875. 


[ 408 


375. Eryngium vulgare. Ibid. 

Eryngium campeſtre. 

876. Jacobæa; foliis ferulaceis. 

877. Lappa; ſive Bardana major; flore albo. H. 
Ox. III. 147. 

878. Lappa major, ex omni parte minor; capitulis 
parvis eleganter reticulatis. Plufk. Alm. 

879. Lilac; Liguſtri folio. T. 62. | 

880. Ly ſimachia annua, minima; Polygoni folio. 

| T. 142. 

881. Mentha, anguſtifolia, ſpicata. C. B. 227. 

883. Mentha, anguſtifolia altera, rugoſior; ſpica hir- 
ſuta. 

$33. Mentha, verticillata; longiori acuminato folio ; 
odore aromatico. 

884. Oldenlandia, humilis, Hyſſopifolia. Plum. 
N. G. 42. 

885. Oxys, lutea, Americana, procumbens. 

886. Pervinca vulgaris, anguſtifolia, T. 120. 

887. Petaſites major, & vulgaris. C. B. 197. 

888. Petaſites major; floribus albis; ſpica bipedali. 

D. Bobart. 
Petaſites major; floribus pediculis longis 

inſidentibus. R. Syn. III. 179. 

$89. Petaſites minor; folio Tuſſilaginis. Mor. H. 
Reg: Bleſ. 

890. Phlomis; acuminato, viridi, ſplendente folio; 
flore purpuraſcente; caulibus villoſis. 

391. Phlomis, Hiſpanica, fruticoſa, candidiſſima; 
flore ferrugineo. T. 178. 

392. Phlomis Narbonenſis; Hormini folio; flore 

purpuraſcente. Ibid. 


Dod. 730. 


893. 
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. Phytolacca; fructu monopyreno, majore ; folio 
longiore, glabro. 

. Piloſella, major, umbellifera, macrocaulos. 
Floribus eft floſculoſis. Col. Ecph. 248. 

. Roſa; Pimpinellæ folio, Scotica; flore eleganter 
variegato. | 

Roſa Ciphiana. Sibald. Scot. Iluſt. 
$96. Roſa ſylveſtris, Virginienſis. 
897. Senecio Americanus; folio haſtato, nitide ſer- 
rato. 

898. Sium umbellatum, repens. Ger. Emac. 256. 

899. Solanum, fruticoſum, Africanum ; Lauri foliis. 

900. Vulneraria erecta annua; folio ſubrotundo leviter 


crenato. 
Loto aſſinis, Coryli folio. Dod. Mem. 


— — 


VI. A Phyſico- mat hematica! Demonſtration of 
the Impoſſibility and Inſufficiency of Vor- 
tices: By M. de Sigorgne. Tranſlated 

From the French by T. S. M. D. F. R. S. 


HAT natural Philoſophers of an inferior Claſs, 
who conſider only the Outſide of Things, are 
obſtinate in the Defence of Vortices, is, in my Opi- 
nion, not to be wondered at: The Idea of them 
ſtrikes the Mind very agreeably at firſt, and even 
ſeems to promiſe the' true Mechaniſm. But that 
Perſons verſed in the moſt profound Geometry, and 
in the moſt ſublime Calculations, able Academicians, 


who inceſſantly apply themſelves to the Study o 
Na- 
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Nature, ſhould plunge headlong into theſe Notions, and 
ſuſtain the Vortices pro aris & focis, is to me Matter 


of unaccountable Surprize. 
It appears to me, that a Vortex is as ſhocking 


upon mature Conſideration, as its Idea is ſatisfactory 
upon the firſt mentioning it. And Vortices, in my 
Opinion, are like ſmart Sayings (bons mots), which 
charm the Mind the firſt, or, perhaps, the ſecond 
time, but by a Repetition become quite flat and in- 
ſipid. What Man, indeed, (if free from Prejudice, 
and that the Spirit of Party has not depraved his 
Judgment) would not be aſtoniſhed to ſee brought 
on the Scene, not only Vortices, but ſuch as are com- 
poſed of an infinite Number of ſmaller Yortzces, each 
of which ſtill contains an innumerable Number of 
others ſubordinate to them? For Example : What 
is this Air, this Water, this Oil, c. which Mon- 
ſieur Je Moliers takes pains to introduce? A Sport of 
the Imagination, or of the Mind, if you pleaſe ; but 
in reality a Paper-building. It has been long ſince 
ſaid, that according as Vortices ſhall be multiplied, 
they will degenerate into Littleneſs and Puerility : 
And theſe are the Sentiments even of the good Car- 
teſians of our Days. But might it not be ſaid, that 
the great Yortices having the ſame Origin with the 
little, the latter ſhew the Meanneſs of Extraction of 
the former? As Matter is diviſible zn infinitum; as 
to Vorticity, there is no Difference between the Great 
and the Small: And conſequently, we have a Right 
to reject the large Yortices, ſince Carteſftans proſcribe 


the ſmall. 
It is on this Conſideration that I am reſolved to 


attack the Vortices: For I mult own, to the . 
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of our Nation, that the Spirit of Party is ſo predo- 
minant therein, that ſeveral Perſons, who by a cloſe 
Study have found the Inſufficiency of Vortices for 
explaining the Phenomena of the Heavens, yet have 
not dared to publiſh their Notions on that Subject. 
But as at preſent the Syſtem of ſmall Vortices is 
freely attacked, I think, as already ſaid, that I have a 


Right to attack the large; and to this Purpoſe I hope 
to prove, 


I. That the mechanical Formation of a Vortex is 


impoſſible. 


II. That the Vortex, were it formed, cannot be of 
long Duration. 


III. In fine, that it is not ſufficient for explaining 
the Phænomena. 


FIRST PART. 


The mechanical Generation of the Vortex is im- 


poſſible. 


DEMONSTRATION. 


In the Hypotheſis of a perfect Plenum, Gop at 
firſt created Matter indefinite, uniform, homogeneous, 
and at Reſt. This is allowed by all Carteſians, and 
follows in their Principles from this alone, that Mat- 
ter was created at Reſt, Now, from this perfect 
Homogeneity of Matter it evidently reſults, in my 
Opinion, that the Vortex cannot be mechanically 
formed. Suppoſe, ſay the Carteſians, that while 
Matter is as yet at Reſt, Go p imprints a Motion in 
a ſtrait Line on one of its Particles: This Particle 
will every Inſtant meet with Obſtacles to the reQi- 
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linear Motion in the encompaſſing Matter; this 
Motion muſt therefore be turned aſide, and will by 
this means become circular. 

But why ſhould the encompaſſing Matter, which is 
at Reſt, be an Obſtacle to the rectilinear Motion? Be- 
cauſe, ſay they, it happens to be in the Line deſcribed 
by the Particle, on which Motion is ſuppoſed to be 
imprinted. But this very Reaſon would alſo prove, 
that the Body ſuppoſed to be in Motion could not 
circulate round a Centre at a Diſtance from it; be- 
cauſe it would conſtantly meet with Matter at Reſt 
in the Sides of the Polygon which it was to have 
deſcribed. | 

In a Word, it is a received Principle, that a Body 
which moves in a homogeneous Medium, never quits 
the Line of its firſt Direction: Ir does not refract, or 
deviate on one Side or the other of this Direction, 
except when it paſles from an eaſier into a more 
difficult Medium, or from a denſer into a lefs denſe 
Medium: and even then its Direction muſt be oblique 
on the Surface of this Medium. 

Now, the Body in Queſtion would move in a 
Medium intirely homogeneous ; ſeeing all the created 
Matter is ſuppoſed to be ſo, and that all but one Par- 
ticle of this Matter is at Reſt. It is moreover evident, 
that as all the Matter is uniform, every Direction, of 
what kind ſoever, of a Body which moves in the 
midſt of this Matter, will be perpendicular to the 

Surface which correſponds to it; as is demonſtrated 
in Mechanics. The ſuppoſed Mobile will therefore 
always move in the Line of its firſt Direction, until 
it has communicated all its Force; or rather it will 
remain 


[43] 
remain at Reſt after the leaſt Shock, if Regard be 
had to nothing more than what I have hitherto ſaid. 

But there ſtill remains a very important Remark 
to be made on this Subject, to wit, that as it is uni- 
verſally agreed at this Day, that Reſt is not a Force, 
all this Matter created at Reſt will be infinitely ſoft: 
Its Parts will have no Tenacity, no Connexion, no 
Viſcoſity; they will be but contiguous, and will not 
have more Adheſion to one another, than Two Globes 
which would touch out of the Bounds of the World 
without any reciprocal Attraction; ſince Tenacity, 
Viſcoſity, &c. are in the Carteſian Syſtem but the 
Effects of Compreſſion every Way. Wherefore theſe 
Parts will be divided at the leaſt Shock, in the ſame 
manner as if Quickſilver be thrown againſt a Wall, 
it is inſtantly ſeen to be divided into a Million of 
Parts, to be reflected on every Side, and be again 
divided as ſoon as it falls on the Floor. I know my 
Compariſon is not exact, but the Advantage is on 
my Side; becauſe Quickſilyer is not without Viſco- 
ſity, or a certain Tenacity between its Parts; whe- 
ther it proceeds from Attraction, which is my Opi- 
nion, or that it be the Effect of the Preflure of the 
ambient Fluid. Therefore the Carteſian Matter will 
have more Facility to divide than Quickſilver, and 
will not be ſuſceptible of any regular Motion; which 
alone demonſtrates, that the mechanical Generation 
of the Vortex is impoſſible. 

There is however this Difference between the 
Vortex imagined by Deſcartes, compoſed of hard 
Globules; and that of the infinitely ſoft Matter of 
Father Malebranche, whoſe Syſtem is revived by his 
Diſciple Monſicur de Molieres; that if the Carteſian: 
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admitted Gravity as a Principle; beſides that it 
would give the true Cauſe of Hardneſs, its Combi- 
nation with the ſtrait or projectile Motion would 
produce a Motion in a Curve; as Sir Iſaac Neu 
fon has demonſtrated. But until they will return to 
this Idea of primitive Gravity, and further while they 
will make uſe of no other Matter than one infinitely 
ſoft, and really unintelligible, it will not be poſſible 
to conceive a ſingle Vortex formed ; far from having 
this infinite Number, which, by-the-bye, ought to 
be diſſipated as Waves raiſed in the Water, upon 
account of their perfect -Homogeneity. 

The famous Carteſians, always refuſing to allow 
this primitive Gravity, and at the ſame time plainly 
ſeeing, that this firſt Manner of forming the Vortex 
was impoſſible, have had recourſe, in "order to its 
Formation, to the Motion of Rotation of a ſolid 
Sphere at the Centre of a ſmall Particle of Matter 
at Reſt, Oc. and they have pretended, that this Sphere 
in its Circulation ought to carry along with it the 
circumambient Matter. 

But this Notion is certainly as unſuſtainable as the 
Firſt. For, 

1/7, They muſt explain to us the mechanical For- 
mation of this Sphere; they muſt account for its 
Solidity : But all this manifeſtly ſuppoſes the Vortex 
already formed; all this ſuppoſes a Preſſure equal on 
every Side, uniform and concentric. 0 

24ly, This Sphere would never imprint an equal 
Velocity on all the Points of the concave Surface 
which touches and incloſes it, ſeeing itſelf has not 
an equal Velocity in every Point of its laſt Surface; 


and- 3 the Vortex would not have as' 1 
= orce 
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Force to defend itſelf towards the Poles, as towards 
the Equator; as we ſhall ſhew hetrcafter. 
3dly, This Sphere, in ſtriking againſt the ambient 
Matter, would but divide it ad znfinitum ; becauſe it 
is infinitely ſoft, and that its Parts have no Adherence 
with each other. 
4thly, It is not ſufficient, that a Sphere turns round 
its Centre, to draw into its Circulation the ambient 
Matter: It is moreover requiſite, that to preſs on this 
Matter in a Direction from the Centre to the Circum- 
ference, (which a ſolid Globe either cannot do, or 
can hardly be conceived poſſible for it to do) and 
further ſtill, it is neceſſary there ſhould be Uneven- 
neſſes on this Sphere, and on the concave Surface of 
the ambient Matter; becauſe otherwiſe, though the 
Sphere ſhould preſs this Surface by its centrifugal 
Force, it would only raiſe it up, or tend to raiſe it, 
and it, would ſlide along the Surface without dragging 
it away with it: On which Head there is this Particu- 
larity to be remarked, that, for the unitorm Circula- 
tion and Conſervation of the Vortex, and ſtill more 
for the preſerving of Kepler's Laws, the Spheres and 
Surfaces muſt be ſtrictly Mathematical, as we ſhall 
ſoon ſee; and for its Formation they muſt be rough, 
and full of Unevenneſſes: But what can be more 
whimſical? And further, though theſe Surfaces were 
fall of Prickles, yet could not the Yortex be formed 
in the Hypotheſis of Father Malebranche's ſoft Mat- 
ter; becauſe the Parts which would form theſe Emi- 
nences and Unevenneſſes on the concave Surface of 
the Matter ſurrounding the Sphere, not being con- 
nected with the other Parts of the ſame Matter, would 
be carried off without Difficulty by the Rotation 2 
the 
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the Sphere; and the reſt of the Matter would remain 
at Reſt. And thoſe who would pretend, that theſe 
Unevenneſſes, theſe Parts which form the Hillocks 
we are ſpeaking of, could not, in conſequence of 
Gop's Decree, looſe themſelves from the other Parts 
of the Matter, would evidently abandon Mechaniſm, 
without reaping any Adyantage : Becauſe, ſuppoſing 
it true, that by this Means the ambient Matter would 
be compelled to circulate, yet could it not form a 
fluid Vortex, wherein Kepler's Laws could be ob- 
ſerved ; becauſe both the Sphere and theſe Surfaces 
being by theſe Unevenneſſes wedged into each other 
by ſolid hard and inflexible Parts, they would neceſ- 
ſarily move all of a Piece, as the Parts of a Sphere 
do. 

sthly, By means of this Sphere one could have 
but a great Vortex formed; and not that infinite Mul- 
titude of ſmall Vortices, with which the great ones 
are at this Day ſuppoſed to be filled, and in the 
Centre of all, or moſt Part of which, People will not 
allow that there are hard Globules, and ſo of the reſt : 
For I am perſuaded, that the Reader, by a little Me- 
ditation on this Subject, will find almoſt as many 
Reaſons againſt this Syſtem, as there are ſmall Yor- 
tices ſuppoſed to exiſt. | ED 

It may be objected, that we do not pretend to 
form a Vortex: We ſuppoſe that Go p formed it in 
the Beginning, and in Conſequence hereof we account 
for its Properties and Conſeryation. 
But, beſides that the Impoſſibility of the mecha- 
nical Generation of a Vortex is a ſtrong Prejudice 
againſt its Conſervation ; ] pretend, in the ang 
O 
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of our Adverſaries, GoD could not form a ſingle 


Vortex. 

I defire Attention may be given, that a circular 
Motion is a redoubled and forced Motion ; and not, 
as Mr. Perault thought, a natural Motion. Now the 
rectilinear Motion cannot be redoubled thus, as againſt 
its Nature, in order to become circular, but upon a 
Suppoſition that it meets in the ambient Matter in- 
vincible Obſtacles to its Direction; or that by a pri- 
mitive Law it is carried towards a Centre by a Mo- 
tion of Gravitation, at the ſame time that it receives 
a Motion in a ſtrait Line. Therefore, ſince on one 
hand this univerſal and primordial Gravity is obſti- 
nately rejected; and on the other, as it is ſolidly 
proved above, that the ambient Matter is no Obſtacle 
to the rectilinear Motion; it remains certain, that the 
Formation of the Vortex is impoſſible. Q. E. D. 


SECOND and THIRD PART. 


The Vortex, though once formed, cannot laſt, and 
if is not ſufficient for explaining the celeſtial 
Phænomena. 


PO STU LAT u M. 


The cylindric Vortex cannot long ſubſiſt, and is 
not ſufficient for explaining the celeſtial Phenomena : 
This Principle is allowed by all Carteſians in both 
its Parts. It cannot ſubſiſt; becauſe not having Force 
to defend itſelf towards the Poles, if it happened to 
hit on that Side againſt another cylindric Fortex, that 
preſented its Equator, it would ſoon be broke new, 

an 
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and burſt to its very Centre. If, on the contrary, its 
ſame Side touched another cylindric Vortex by the 
Poles, they would both mix together, and would 
compoſe but one Vortex. 

It is not ſufficient for explaining the celeſtial Phe- 
nomena; becaulc it is allowed, that the tranſlative Ve- 
locitics of its Points cannot be in an inverted Ratio 
to the Roots of the Diſtances, and that its centrifugal 
Force does not diminiſh in the inverted Ratio of the 
Squares of theſe Diſtances, &c. 


COROLLARY. 


Therefore the ſpherical Vortex, in order to be of 
Uſe, muſt have other Propertics than the cylindric : 
That is to ſay, it muſt have a relative Force to one 
and the ſame Centre; for it is by this Force alone 
that it can be different from the cylindric Vortex. 

This Force, morcover, muſt be equal in all the 
Points of the ſame ſpherical Superficies ; becauſe 
otherwiſe it might be burſt and broke into in its weak 
Parts, as well as the cylindric, &c. 


THEOREM I. 


Even in the ſpherical Vortex there is no relative 
Force to one and the ſame Centre: That is to ſay, 
that it has properly but an axifugal Force. 


DEMONSTRATION. 


The ſpherical Vortex is compoſed, as well as the 
cylindrical, of ſeveral parallel Circles, but with this 
Difference, that in the ſpherical Vortex the Radii of 
the parallel Circles are not all equal, but on the con- 

trary 


1491 
trary diminiſh according as they recede from the 
Equator, and approach the Poles. Now it is manifeſt, 
that all the parallel Circles circulating round different 
Points of the Axis in the ſpherical Vortex, as well 
as in the cylindrical, tend to recede only from theſe 
different Points of the Axis, round which they cir- 
culate ; becauſe a Body cannot tend to recede from 
any Centre but that of its Circulation. In a Word, 
in order to make a Vortex ſpherical, which was 
Cylindrical, they have but proportionally ſhortened 
the parallel Circles. But let the Radius of a Circle 
be ever ſo much ſhortened or lengthened, that will 
not change the Direction of its dilatative Effort. I 
am miſtaken! an imaginary Line is going to change 
the Direction of the axifugal Force. This Force, as 
all agree, has for its Direction the Radius I C, in the 
Circumference whereof it is the Radius; but the 
Direction IC is oblique to CE the Tangent to the 
Sphere; therefore it changes, according to the general 
Law of an oblique Shock, into the Determination 
IE or OC relative to the Centre O. 
But if Lines may be imagined, and that nothing more 
is requiſite to realize them, than Points that cor- 
reſpond to them; we ſhall have ſome of all ſorts in 
the Yortex: We ſhall have oblique Lines on the 
Radius OA, a perpendicular one, and ſome more 
or leſs oblique, on the Radius I C, and by that means 
we ſhall be able to determine nothing. Let us grant 
however, that there is a Tangent to the Sphere CE, 
at the Point C, and let us ſec if it will be a ſufficient 
Reaſon for decompoſing the centrifugal Force I C 
into a central Force IE or OC. For that Purpoſe 
I ask, What are the Points that compoſe this Tan- 
H h h gent? 
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gent? It is evident, that it can only be the Globules 
of the upper Stratum that anſwer thereto. The Line 
CE is therefore compoſed only of a certain Number 
of Points ſeparate one from the other, and which 
conſequently can move one without the other. 
Therefore if the Line I C is perpendicular to the 
Globule that occupies the Point C, and that it paſſes 
through its Centre; there will be no Decompoſure, 
and the Force I C will not change into a Force that 


has the Radius OC for its Direction. 
Now it is infinitely probable, that the Radius IC 


paſſes through the Centre of the Globule C; and it 
is eaſy to demonſtrate, that it is actually ſo even in the 


Principles of Monſieur Saurin, who firſt invented 


this central Decompoſition. For what has been the 
Cauſe of the Decompoſition of the circular Velocity 
into the centrifugal Force I C? It ſeems plain to me, 
that no other Cauſe can be aſſigned than the Point 
or Globule C; ſeeing there is but that one at the 
Point where it happened. The Line I C paſſes then 


through the Centre of the Globule C; ſince the 
De- 
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Decompoſition is always made in a perpendicular 
Line to the Point that cauſed it. 

And indeed, either the Radius I C paſſes through 
the Centre of the Globule C, or the Centre of this 
Globule is on one Side or the other of this Radius, 
but ſo as that this Radius cuts the Point C; or elſe, 
it is a Space intercepted between Two Globules, 
which directly anſwers to the Point C. In the Firſt 
Caſe, there is no Decompoſition : In the Second, and 
in the Hypotheſis, that the Centre of the Globule C 
happens to be between the Radius IC and the 
Equator, there will be a Decompoſition ; but it is 
manifeſt, that it will not be a central one: It will, on 
the contrary, be relative cither to the very Pole, or 
to one of the polar Circles. In the Third Caſe, 
wherein it is ſuppoſed, that it is a Space intercepted 
between Two Globules, which anſwers to the Point 
C; there may be a Decompoſition, but it will be 
double, the one relative to the Centre O, and the 
other relative to the Pole Z. 
Now the Carteſians can never draw from this 
Decompoſition the Advantage they propole ; becauſe 
there will not be more Reaſon for heavy Bodies pre- 
Cipitating to the Centre of the Sphere by means of 
the central Force, than to the very Pole by the 
Aſſiſtance of the polifugal Force; or rather, the Com- 
plication of theſe Two Forces: will compel the Mo- 
bite to precipitate to the Centre I of the Parallel it 
happens to be in. 

Wherefore, in order to defend the ſpherical Vor- 
tex, they muſt ſay, that the Centre of the Globule 
C is comprehended between the Poles and the Ra- 
dius IC. But on what Foundation will they aſſure it? 
Hhh 2 What 
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What are the Proofs they will give for it? One muſt 
certainly be a very bold Gameſter, to hazard this 
Point; becauſe beſides the Appearance of Truth, the 
Adverſaries of Vortexes may wager Three to One, 
that it does not ſo happen. But in caſe it be allowed, 
will they ever find in the ſoſt Matter of Father 
Malebranche and Monſieur de Moliere, a ſufficient 
Cauſe of the Decompoſition ? There muſt be a Re- 
ſiſtance to produce a Decompoſition, and an infinitely 
ſoft Matter does not reſiſt. And further, in the 
Hypotheſis of the Decompoſition of IC or O C, the 
Vortex would not be in Safety; becauſe there would 
be a Remainder of the centrifugal Force IC, that 
would be parallel to the Tangent CE, and would 
evidently ſpread Confuſion in the Vortex, by driving 
all the parallel Circles towards the Equator. 

This ſeems to me ſufficient to diſcredit, in the 
Minds of rational People free from Prejudice, this 
central Force, which is attempted by all means to be 
introduced. But let us not be tired of examining 
this Point thoroughly : It is of Conſequence, and the 
Cartefians well deſerve the Trouble of an abundant 
Refutation. Wherefore let us ſuppoſe, that Gop 
forms a Fortex cylindrical and fluid; it is a received 
and evident Principle, that its Points will have but 
an axifugal Force. And if a Sphere be conceived to 
be inſcribed in this Cylinder, the Points that com- 
poſe it, will not in like manner have any central 
centrifugal Force, according to the Axiom: Noſtrum 
intelligere nibil ponit in re. Now let us realize this 
ſpherical Vortex, which before we had but con- 
ccived; that is, let us ſuppoſe, that G o o has deſtroyed 
the tranſlative Velocity of the Points that form the 

J an- 
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angular Spaces intercepted between the laſt Surface of 
the inſcribed Sphere and that of the Cylinder; it is 
manifeſt, that no Change will happen in the Velo- 
city and axifugal Force of the rcſt of the Points, 
which are not included in theſe; for this Reaſon, 
that the Points which fill the Two kinds of Ba- 
ſons that mark the Exceſs of the Cylinder above 
the inſcribed Sphere, remain in the ſame Order, Dit- 
poſition, and Direction, with regard to the inferior 
Points, which they were in at the time of their Mo- 
tion. And there is no other Difference to be per- 
ceived herein, except that at preſent it is the ſame 
Point that conſtantly correſponds to the ſame Place ; 
and that before this Place was ſucceſſively occupied 
by Points intirely reſembling each other, and that 
which remains or is ſuppoſed conſtantly to remain 
therein. 

Now whether this Place be conftantly occupied by 
one and the fame Point, or ſucceſſively by Points 
intirely alike and in the ſame Order, is what ought 
not to produce any Variation in the Effect which we 
are Examining: And this appears to me at leaſt as 
clear as Noon-day. 

Wherefore, ſince theſe inferior Points had then 
but an axifugal Force, it follows that even now rhey 
have no other Tendency than to recede from the 
Centres of their Circulations, without having any 
Force relative to the Centre of the Vortex. 

This is all that pure Reaſon dictates to me on this 
Point of the Nature of the Vortex, whether ſpherical 
or cylindrical: And I dare flatter myſelf, that who- 
ſoever will attentively examine my Reaſonings, will 


find 
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find them as demonſtrative as'can be deſired In Na- 
tural Philoſophy. 

In Effect, Experience agrees here with Reaſon. If 
a glaſs Globe filled with Water be rapidly turned on 
its Axis, one ſees little Foulneſſes; the ſmall Atoms 
which it never fails to contain, gather together along 
the Axis, and form a little Cylinder round it, — 
Which very plainly ſhews, that in this ſpherical 
Vortex of Water there is but an axifugal Force. 


2. E.D. 


COROLLARY. 


Therefore Gravity is incxplicable in the Vortex, 
and it has not Strength to defend itfelf towards the 


Poles, 
THEeoReEmM Il. 


Suppoſing there was in the ſpherical Vortex a 
central Force according to the Radzus O C, it could 
not by Reaction be changed into a centripetal Force 
according to the Radius CO. 

This Propoſition is well known to all who are 
ſomewhat converſant in Mechanics. 

It is therein demonſtrated, that if the Radius I C, 
for Example, forms with the Tangent CE an Angle 
of 45 Degrees, the Line of Reflexion will be parallel 
to the Axis; and that from the Point C to the Pole 
Z, the Lines of Reflexion will be divergent to the 
Axis; and, in fine, that from the Point C to the 
Equator, theſe ſame Lines of Reflexion will be 
indeed convergent to the Axis, but will never ter- 
minate at the Centre O: In a word, that becauſe 


the Angle of Reflexion is always equal to the Angle 
of 


ul þ 
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of Incidence, it is only at the Equator that the cen- [! 
trifugal Force can be changed into a centripetal Force. li 
EE. | 


CORO LLIARNKY L 


Therefore the modern Carteſians are ſtrangely lf 
miſtaken, when they pretend to account for Gravity 
by the Reverſe of the central centrifugal Force. 


CoROLLARY IL 


And they can never, 4 fortiori, in their Principles, 
explain the Figure of the Earth and of Jupiter, which 
are flatted Spheroids made by the Converſion of an ul 
Ellipſis upon its ſmall Axis. [| 
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14 If the centrifugal Force repreſented by I C (ſee p. N 
420.) be decompoſed on the ſpherical Tangent into | ; 
a Force, that for its Direction has the Centre of the il 
Sphere; the central Force, which reſults from this 4 
Decompoſition, will be to the centrifugal Force, as Ti 
the Radius IC to the Radius OC. Ul 
For the centrifugal Force 1 C, ag decompoſed Wt | 
into C on the Tangent of the Sphere, will ſtrike this < 
Tangent with a Force that will be repreſented by WW: 
IE. But on account of the ſimular Triangles IE C, Fl 0 


IOC;IE.IC::IC. OC. 


LEMMA IL 


A Body which deſcribes a Curve, ſtrikes this Curve 
every time it paſſes from one Side to the other, with 
an infinitely ſmall Force of the firſt kind with regard 


to its Velocity. 
10 
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To the beſt of my Remembrance, this Propoſition 
is demonſtrated in Dr. Clarke's Notes on Rohanlt's 
Phyſica, and in Monſieur de Molierès Lectures: And 
it is evident from this alone, that it can only be by a 
Force repreſented by the Sine of the Angle of Con- 
tat that this moveable Body ſtrikes the Tangent of 
its Curve. = 


THEOREM III. 


Let us put Complaiſance on the Stretch, and grant 
that Vortexes have a central and centripetal Force 
relative to one Centre O: I ſay, that the ſpherical 
Vortex will not have as much of this central Force, 
to defend itſelf towards the Poles, as towards the 
Equator. 


CONSTRUCTION. 


Let us take, in the ſame Superficies X (ſee the Fig. 

p. 420.) Two Points at Pleaſure, the Point A in the Cir- 

_. cumference of the Equator, and the Point C in the 

Circumference of a ſubduple parallel Circle; we will 

give in the Demonſtration an equal Velocity to the 

Globules which circulate in theſe Two Circum- 

ferences; which is the moſt favourable Conceſſion 
imaginable for the Patrons of Yortexes. 


DEMONSTRATION. — 


It is maniteſt, that if the Point A is in an equal 
Space of Time (ſtruck an equal Number of Times 
as the Point C, and that each Stroke againſt the 
Point A be double each Stroke againſt the Point C; 
it is manifeſt, I ſay, that there is more Force at the 


Equator 
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Equator than at the parallel Cirele. Now the Sup- 
poſition is very certain in both its Parts: For, 

1. Since the Circumference of the Equator is the 
double of that of the parallel Circle, and that being at 
an equal Diſtance from the Centre O, (ſee Fig. p. 420.) 
the Globules they contain are equal to each other; if 
there be a Thouſand Globules in the Circumference of 
the Parallel, there will be Two thouſand in the Cir- 
cumference of the Equator. And as theſe Globules 
are ſuppoſed to have in both an equal Velocity, they 
will make (but) One Revolution in the Equator, while 
thoſe of the ſubduple Circumference will make Two. 
Therefore, in both, there will be Two thouſand 
Strokes employed in the ſame Space of Time, againſt 
the Points A and C. 

2. Each central Stroke is double at the Equator : 
Becauſe, as there is in both an equal Velocity, and 
that (LEM. II.) each centrifugal Stroke in every 
Circumference is a Fluxion of the firſt kind, with 
regard to the Velocity of the Globule which is in 
Motion ; it follows that the centrifugal Strokes both 
in the Equator, and in the parallel Circle, are equal 
to each other. But the central Effort (which is the 
only one by which a Vortex can defend itſelf towards 
the Poles) is at the Point C (LEM. I.) but half the 
centrifugal Effort, ſince it is repreſented by IE ſub- 
duple of IC; whereas at the Equator the central 
Effort is the ſame with the centrifugal Effort, be- 
cauſe the Radius OA is perpendicular on the ſpirical 
Tangent, which correſponds to it. Therefore, &c. 
K. E. D. 


7 | Co- 
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Therefore if a Vortex be in c_/Zquilibriam with 
another Vortex, and that the Equator of one happens 
to anſwer to the Poles or Tropics of the other; the 
latter will be burſt and penetrated to the Centre: 


And ] do not think, that the Cartefrans can find their 
Account in this Conſequence. 


COROLLARY WM 
Therefore if the Yortex was the mechanical Cauſe 
of Gravity, Gravity ought to be greater at the Equator 
than at the Poles; and the Earth would be an oblong 
Spheroid; which is contrary to Obſervations. 


. REMARK. ws 

I have ſaid, that it was making a Iarge Conceſſion 
to the Carteſians, to ſuppoſe that the Globules of 
both the Circumferences have an equal Velocity. 
For if a Sphere full of Water be made to turn on its 
Centre, Experience teaches, that the Velocity is 
2 at the Equator than in the parallel Circles; 
ince it is obſer ved, that the Times of their periodical 
Revolutions are equal. Whence it follows, that 1 
have, in my Demonſtration, made the moſt favour- 
able Suppoſition for the Carteſians that was poſſible. 


THEOREM TV. 


In order to determine the Tendency of a Layer 
towards the Upper Part of the Vortex, regard muſt 
be had not only to that which reſults from its own 
Circulation, but alſo to that which it receives "__ 

the 
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the Vortex. 
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the other lower Layers, unleſs it be the Layer next 
the Centre. 


DEMONSTRATION, 


While a Layer is in Circulation, it viſibly makes 
a continual Effort towards dilating itſelf, by reaſon 
of the centrifugal Force, with which all its Parts 
endeavour to recede from the Centre of Circulation: 
But its actual Dilatation being impeded by the Layer 
next above it, this laſt will be naturally preſſed by it. 
And thus it is that the firſt or loweſt Layer, being put 
into Circulation, preſſes the Second; and the Second, 
aſſiſted by the Firſt, preſſes the Third; this, aſſiſted by 
the Two preceding, preſſes the Fourth; and ſo on 
from Layer to Layer, through the whole Extent of 
Whence it follows, that in order to 
eſtimate the Quantity of Force with which a Layer 
tends towards the Surface of the Vortex, one muſt 
take the centrifugal Force proper to this Layer and 
that, which all the Matter of the Fluid contained under 


it acquires by Circulation. Q. E. D. 


COROLLARY I. 

Therefore the dilatative Effott of the Layers in- 
creaſes with the Layers in a greater Proportion than 
theſe Layers. 


conoLLAA II. 


Therefore it is impoſlible to explain in the Vortex, 
how Gravity decreaſes in an inverted Ratio of the 
Squares of the Diſtances; and conſequently there 


will be nothing found in the Vortex to anſwer to 
Iii 2 At- 
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Atttaction, whoſe Exiſtence Sir Iſaac 2 has ſo 
demonſtratively eſtabliſned. | 


CornoLLARY III. 


Thus we have re-eſtabliſhed in its full Light the 
Difficulty, which Monfieur Je Fontenelle propoſed to 
Monſicur Villemot in the Memoirs of the Academy 
for the Year 1705 *. This learned Academician pre- 
tends, that as in the Vortex the lower Points ought to 
move faſter than the upper, in order to preſerve 
Kepler's Aſtronomical Law; they ought alſo to have 
a greater centrifugal Force, and conſequently compel 
them to deſcend, particularly in proportion to their 
Fluidity. The Objection made a great Noiſe, and 
the only Method found of getting rid of it, was by 
ſay ing, that although each lower Point had more 


centrifugal Force than each upper; yet as the Vortex 


was in e_/Zquilibrium, and the Sums of the Force of 


each of the Two Layers were equal, there was no 
' Reaſon why the lower Stratum ſhould get the better 
of the upper; becauſe this was as prevalent by the 
Number of its Points, as that was by the Force of 
each of its Www. 

But it is manifeſt, * what has been demonſtrated 
above, that the ſecond Layer, being aſſiſted by the 
firſt, muſt have a greater Force than the third, and 
conſequently compel it to deſcend, purſuant to the 
Principle then granted to Monſieur Fontenelle. 
But if it be asked, How could the upper Layer 
deſcend, ſeeing Matter i is impenetrable ? 


— 


* He-aftrewards publiſad a Book, intituled, Newweas Syfleme, ou naue, Explicatios 
4. Maoutement des Plapetes, por AL Philippe Villemot, Pretre, Docteur en Theokgie, &c. 
2 1707. in 127. [ 
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I ſhall ask in my turn, How, in an intire Plenum, 
do heavy Bodies fall to the Centre? And I reaſon on 


the Principle granted to Monſieur Fontenelle. 

But yet, becauſe what is allowed by one Carteſian 
is not always allowed by all; let us ſuppoſe, that the 
upper Layer cannot deſcend ; this, at leaſt, will follow 
from my Demonſtration, that, according to the Prin- 
Ciples of all theſe Gentlemen, an upper Layer being 
preſſed by all the under ones, it muſt haſten its Circu- 
lation, as long as it is flower than that of theſe under 
Layers; by reaſon that the Exceſs of their Velocitics 
will act upon it, as if it had been at Reſt. 


CoROLLARY IV. 


Therefore the Layers of a Vortex will move all of 
a Piece, as do thoſe of a ſolid Sphere; and Kepler's 
Law cannot poſlibly be preſerved. We ſhall now 


give other Proofs upon other Principles. 


THEOREM V. 


The Motion of the Points of the Equator is abſo- 
lately independent of the Motion of the parallel 
Circles; and conſequently, in order to determine the 
Equilibrium of the Points of the Equator, we muſt 
attend to nothing but its Motion. 


DEMONSTRATION. 


The Plane of the Equator is parallel to the Planes 
of the other parallel Circles, that turn round the 
ſame Axe with it: Its centrifugal Force is perpendi- 
cular to the Tangent to the Sphere, which anſwers to 
it: It has not then any lateral Tendency towards theſe 
| TO parallel 


[ 432 ] 
parallel Circles, and by a neceſſary Conſequence its 
Motion is abſolutely independent of theirs. 

And indeed, if it be ſuppoſed, that the Motion of 
the other parallel Circles ſtops, there is ftill ſome 
Motion conceived in the Equator, juſt as in the Caſe 
of the cylindrical Vortex: It is likewiſe conceivable, 
that the Velocity may be greater at the Equator than 
in the parallel Circles, as the Experiment already 
cited ſhews us: And if no Regard be had to the 4 
lateral Frictions, as the Carteſians would have it, who 
ſuppoſe them none or inſenſible, and as indeed they 
are obliged to ſay, that the Vortex, by the lateral 
Friction of the Equator, may not become cylin- 
drical; this Equator will always continue to circulate > 
uniformly, without communicating any of its Ve- 
locity to the Points that laterally ſurround it. There- 


fore, Cc. Q. E. D. 


Seitn 


Therefore for the Mquilibrium of the Points of 
the Equator, it is neceſſary, at leaſt, that an upper 
Circumference ſhould have as much Tendency to- 
wards the Superficies of the Vortex, as another under 
. concentric Circumference; becauſe, if it had leſs, 
there would be no Æquilibriun, even in the Prin- 
ciples of the Carteſians; and the under Circum- 
ference, preſſing the upper, would either make it 
deſcend, or communicate to it a Force equal to its 
own. Wherefore, calling F the proper centrifugal 
Force of a Point of the upper Circumference, and F 
that of a Point of the under one; if 8, s mark the 
different Sums of the Points contained in theſe Two 


Circumferences, we ſhall have FS=fs. 
Co- 
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COROLLARY Il. 


Therefore the centrifugal Force does not diminiſh 
in the Plane of the Equator in the inverted Ratio of 
the Squares of the Diſtances from the Centre; for 
lince FS s; F. f:: . S. But the Points being 
ſuppoſed equal on both Sides, their Sums are as the 
Circumferences, and one has 5. F.:: d. D, which 
gives F.: ;: d. D. inſtead of:: d d. DD. 


COROLLARY III. 


Therefore Kepler's Rules cannot be obſerved in 
the Vortex, or at leaſt in the Plane of its Equator 
for ſince F. f:: d. D; by putting in the Place of F. /, 


their Values, we ſhall have _ ＋ : d. D, and there- 


fore V A and D. 4: : TT. tt. whereas we ought 
to have Vu: : V d. D and . 


REMARK. 


There is here a Fineſſe of the Cartefians to be 
obſcryed. Theſe Gentlemen conſider only the e_Zquz- 


from the Equality of their central Forces they deduce 
Kepler's Laws, as well as they can. 
But it is manifeſt, that whatever becomes of the 
Equality of Force in different ſpherical Superficies of 
the Vortex, there muſt be an e_/Zquilibrium in the 
Plane of the Equator ; becauſe it is in this Plane that 
the Planets move; and if there had not actually been 
an e Equilibrium between its Points, they would 


ſoon place themſelves there, by reaſon that Fluids 
always 


- ä — — . — N—ä 4 —— — 


— WEC CCI 


TD GT (NS: TC RS: CO yDeVBEBDEEUVP Sep % ⁵”ê1ꝰ² * —— 4 * « 2, 
© 


[ 434 ] 


always tend to the Side where they are leſs prefieds 
and it is by an actual A uilibrium alone that they 


are kept in their Places; hich intirely overturns the 


Theory of theſe Gentlemen. 

Let us however grant to the Carteſians, that the 
Sums of the Forces of the Two ſpherical Surfaces are 
equal; I cannot ſee, that they can thence infer, as 
they do, that the central Force diminiſhes in a reci- 
procal Ratio of the Square of the Diſtance from the 
Centre. Let us examine their Argument: 

FSS s, ſay they; therefore F.f: : 5.8; but s,S 
mark the Sums of the Points contained in the 
Two Surfaces ; therefore they are as theſe Surfaces, 
which, being as the Squares of their Diſtances, give, 
F. F:: dd DD. EE 

But it muſt be remarked, that the Surfaces of the 
Vortex are not Mathematical, they are Surfaces which 
have ſome Thickneſs: They cannot then be propor- 
tional to the Squares of their Diſtances from the 
Centre, except in the Caſe when their Thickneſs is 
equal. Now, according to the Carteſians, the Points 
or Globules, which compoſe the Yortex, increaſe in 
Bulk according as they recede from the Centre; and, 
beſides, they are homogeneous, or of an equal ſpe- 
cific Denſity, at leaſt in their common Syſtem. And 
conſequently it is certain, that the different natural or 
real Strata of the Vortex are not of an equal Thick- 
neſs, and that the Matter contained therein is not 
proportionate to the Squares of the Radii of theſe 
Surfaces, but only to the Squares of theſe Radzz mul- 
tiplied by the Thickneſs of the Strata. Therefore, 


= 2. E. D. 
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COROLLARY IV. 


Therefore, even allowing the Carteſians, what one 
has a Right'(Coror. I. THEOR. IV.) to refuſe them, 


they will never be able to explain Kepler's Rules in 
the Vortex; for it is only by the Proportion, which I 
have juſt now annulled, that they pretend to do it. 


See M. de Molieress Legons de Phyſique. 
And if it be objected, that I have not, in the pre- 


ceding Corollaries, had any regard to the Thickneſs 


of the Circumferences; I anſwer, that it was by way 
of pure Conceſſion that I have not done it; and if 
any Perſon will be at the Pains of doing it, he will 


caſily find, that Kepler's Rules will only be the more 
diſturbed thereby. 


CONCLUSION. 


"Therefore the Vortex is every way impoſlible, and 


inſufficient in Natural Philoſophy. Its mechanical 


Generation is impoſſible (PART I.); it has only an 
axifugal Force, and not a centrifugal and centripetal 
Force, as it-ſhould have (TRHEOR. I. and II.); and 
even if it had, it cannot (THEOR. III.) defend itſelf 
equally on all Sides. It is not ſufficient for explaining 
Gravity, and its Propetties ; it deſtroys Kepler's Aſtro- 
nomical Laws (CoRor, III. ThHEOR. IV. and V.). 
What more can be deſired, in order to conclude with 
Sir Iſaac Newton? © Itaque hypotheſis Vorticum 
5 (eſt impoſlibile &) cum phænomenis aſtronomicis 
« omnino pugnat, & non tam ad explicandos quam 
* ad perturbandos motus cœleſtes conducit. QE. D. 
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VII. An Account by David Hartley, M. B. 
F. R. S of Dr. Trew's Diſſertation con- 
cerning the Differences of a Human Body 
before and after Birth, intituled, Diſſ. epi- 
ſtolica de differentiis quibuſdam inter ho- 
minem natum & naſcendum intervenien- 
tibus, deque veſtigiis Divini Numinis inde 
colligendis. Fo. Georgio Kramero inſcripta. 


Cum Tab. An. Autore Chriſtoph. Jacobo 


Trew, Noribergig, 1736. 4* 


HERE are, according to Dr. Trew, Two 

remarkable Obſervations, which Animal Bodies 
ſuggeſt, 1/7, That the ſame general Ends are accom- 
pliſhed in different Animals by all the poſſible Va- 
rieties of Means. 24), That Animal Bodies are 
Machines, which produce in themſelves all thoſe 
Changes, that are neceſlary for their Preſervation and 
Well-being. Thus the fame general Ends of Chyli- 
fication, Circulation, Secretion of Bile, &c. are ac- 
compliſhed in different Animals by Organs that differ 
conſiderably from each other; and in the ſame Ani- 
mal the Body of the Fætus is very different in its 
Structure from that of the Adult, at the ſame time 
that this Difference is effected by the Body itſelf, each 
ſubſequent Variation, the natural and mechanical 
Conſequence of that which immediately preceded, 
and the Whole conducted in the beſt poſſible man- 


ner for the Welfare and Happineſs of the Animal. ; 
* * The 
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The Author's Deſign in this Diſſertation is to con- 
ſider thoſe Differences of a Human Body before and 
after Birth, which affe the Circulation of the Blood. 
And for this Purpoſe he has given us 78 very curious 
and accurate Figures of the Parts relating thereto, 
ſuch as the Heart, and Trunks of the great Blood- 
veſſels, the Liver, the Vena Portarum, the Umbi- 
lical Chord, gc. ſubjoining to them a very minute 
and preciſe Explanation of each. Some of theſe 
Figures repreſent the Parts as they appeared imme- 
diately upon Diſſection, others as inflated and dried, 
others again as injected with Wax; and laſtly, others 
as having been firſt injected, and well dried, then 
cleared of the Injection, and laid open, in order to 
ſhew the ſeveral Cavities and Valves in their natural 
Dimenſions and Poſitions. This laſt Method he pre- 
fers to all the reſt, and obſerves, with relation to it, 
that the Injection maſt not be thrown in too hot, 
and that the internal Parts of the Preparation muſt be 
perfectly dry before we attempt to evacuate it; inaſ- 
much as a Neglect of either of theſe Cautions would 
make the Valves, and their Membranes, ſhrivel up and 
contract themſelves from their natural Sizes and Po- 
ſitions. The Manner of doing it is to ſuſpend the 
Preparation in a proper Veſſel placed in a gentle 
Heat, having firſt made an Aperture in the moſt 
depending Part, for the Injection to run out at. 

From theſe Figures, with theit Explanations, our 
Author draws the following Anatomical and Phy ſio- 
logical Concluſions. 

1/#, That, contrary to Caſſerius's Figure, the Um- 
bilical Vein enters the Liver towards the Left Part 
of it. 
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24ly, That the Sulcus of the Liver, through which 
the Umbilical Vein paſſes, is not always the ſame, 
In ſome Subjects it ſurrounds the Vein along its 
whole Paſlage, in others only in Part of its Paſlage, 
and in others it is an imperfect Chanel, which 
merely receives the Vein. | 

34ly, There is but one Umbilical Vein, it empties 
itſelf into the Left Extremity of the Sinus Venæ Por- 
tarum, and ſends no Branches to the Liver. 
4thly, The Communication between the Umbi- 
lical Vein, and the Sinus Yene Portarum, is lo free, 
that the Blood has no Obſtacle in paſſing either Way. 
Our Author asks therefore, What is the Cauſe of the 
Blood's Motion from the Umbilical Vein into the 
Liver, and whether the Pulſation of the Umbilical 
Arteries be one ſufficient to produce this Effect? 

51hly, The Venæ Portarum tends no Branches to 
the Liver, but opens into a particular Sinus, called 
Sinus Lenæ Portarum; and this Opening is nearer 
to the Right Extremity of the Sinus than to the Leſt. 

6thly, The Diameter of the Venæ Portarum is 
much leſs than that of the Umbilical Vein. The 
Diameter of the Left Part of the Sinus Venæ Por- 
tarum is generally larger than both theſe together, 
never much leſs than that of the Umbilical Vein; 
and the Diameter of the Canalis Venoſus is leaſt of 
all. The Blood therefore of the Venæ Portarum 
mixes with that of the Umbilical Vein in the Sinus. 
And ſince the Blood of the Umbilical Vein, which 
abounds with chylous Particles, does thus mix with 
that of the Yene Portarum in the Fætus, it may be 
asked, Whether in Adults the Branches of the Venæ 
Portarum, which ariſe from the Stomach and In- 


teſtines, 
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teſtines, do not ſuck up ſome chylous Parts from the 
Aliment? And whether both in the Fætus, and in the 


Adult, Chyle be not a neceſſary Ingredient in the 


Compoſition of Bile? It is certain, that the Chyle 
paſſes into the Vena Portarum in Birds. 

7thly, The Canalis Venoſus empties itſelf into the 
Cava Inferior, where the Three Veins ariſing from 


the Liver empty themſelves. 


8thly, The Values which are placed at the Two 
Extremities of the Canalis Venoſus, facilitate the 
Aſcent of the Blood in it, and alſo contribute to 
cloſe it after Birth. | | 

gthly, The Valve of the Coronary Vein is nothing 
elſe but its external Coat, ſomething elongated within 
the Cavity of the Right Auricle; and its Uſe is to 
cloſe the Orifice of this Vein when the Auricle is 
diſtended with Blood, juſt as the nervous Coat of the 
Bladder cloſes the Orifices of the Ureters when the 


Bladder is diſtended with Urine. 


1othly, Euſtachiuss Valve is found both in the 
Fetus, and in the Adult; and its Uſe ſeems to be, to 
direct the Blood's Motion variouſly, according to the 
various Circumſtances of the Right Auricle, during 
its Diaſtole and Syſtole ; and principally to hinder 
the Regreſs of the Blood into the Cava Inferior, when 
the Auricle is contracted, 

117hly, The Uſe of the Foramen Ovale, and Ca- 
nalis Arterioſus, ſeems to be, to intercept Part of the 
venal Blood, and tranſmit it to the Left Auricle and 
Aorta, that ſo the Whole be not forced upon the 
Lungs during their State of Inactivity in the Fætus; 
of the Membrane, which is placed before the Fora- 
men Ovale, to dirct the Communication of the 
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Auricles before Birth, and prevent it afterwards; and 
laſtly, of the valyulous Productions at the Two Ex- 
tremities of the Canalis Arterioſus, in like manner 
to direct the Blood in its Motion through this Canal 
before Birth, and to exclude it afterwards. Here our 
Author enters into a very minute Examination of 
Monſieur Merys Hypotheſis, but does not agree to it; 
affirming, that the Membrane of the Foramen Ovale 
is ſo placed as to permit the Blood to paſs freely from 
the Right Auricle to the Left, during the Diaſtole 
of the Auricles, but never from the Left Auricle to 


the Right. 
127thly, The Uſe of the Urachus in the human 
Fetas is not yet diſcovered. Our Author here ſup- * 


poſes, according to the Determination of the beſt 
Anatomiſts, that the human Fætus has no Allantois. 

3 hy, The Situation of the ' Stomach in the 
Fætus is ſuch, as makes up for the want of Action in 
the Diaphragm, as far as relates to Digeſtion, For 
as in the Adult, the Action of the Diaphragm faci- 
litates the Deſcent of the Aliment, ſo in the Fzrus 
the Cardia is made to riſe above the Pylorus more 
than in the Adult, from its Connexion with the 
Diaphragm, for the ſame Purpoſe. 

14thly, The Smallneſs of the Stomach in new. born 
Children ſhews, that it ought not to be oppreſſed 
cither with much Aliment at once, or with ſuch as 
is grols. = 

i 5zhly, The Deſcent of the Tęſticles into the 
Scrotum does not always happen at the ſame time. 

16thly, The recurrent Nerve ſeems to be ſome. 
way ſubſervient to the Canalis Arterioſus. This our 


Author conjectures from its paſſing round the Aorta 
juſt 
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juſt where this receives the Canalis Arterioſus ; but 


obſerves, that the Knowledge of the Uſe and Action 
of the Nervous Syſtem is much more imperfect than 
any other Branch of the Animal Oeconomy. 


There is a ſhort Diſſertation (with Four Figures 
of the Tongue, its Veſſels, Glands, Muſcles, and 
Nerves annexed) by the ſame Author ; whoſe prin- 
cipal Intent is to ſbew, that the Veſſels called ſalival 
Dutts by Coſchwitzius, are not ſalival Dutts, but 
Veins. 


VIII. Some curious Experiments and Obſer- 
vations on a Beetle, that lived Three Years 
avithout Food: Communicated to the ROY AL 
SOCIETY in a Letter from Mr. Henry 

Baker 0 Alexander Stuart, M. D. F. R. S. 


SIX, 


lately, and was mentioning, in Converſation, 
the uncommon and ſurpriſing Strength of Life be- 
ſtowed by Providence on a certain Engliſh Inſet, 


called by Petiver, Scarabeus impennts tardipes, the 


ſlow-legged Beetle. Moff. 139. Fig. id. Angl. 999. 
Gaz. Decad. 3®, Tab. xx1v. 7. (whoſe Natural Hi- 
ſtory, as to that Particular, has never, I believe, 
been touched on) you was pleaſed to think it ſo 
extraordinary, as to deſire I would write down the 
Obſervations I had made, ſince the Accidents thar 
led me into them may perhaps never again occur: 
And you ſeemed of Opinion, that their being known 

may 


HEN 1 had the Honour of waiting on you 
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may open a Way to more amazing Diſcoveries, and 
tend conſiderably towards inlarging our Notions of 
Animal Life in general. — In Obedience therefore 
to your Commands, I preſume to lay before you a 
Series of plain Facts, without troubling you with my 
own Reflections, or endeavouring to ſet them off 
with any other Ornament than Truth, 

In the Middle of the Month of Fane 1737. I hap- 
pened to be at a Relation's Houſe at Tottenham in 
the County of Middleſex; and whilſt 1 was there, 
a large Ciſtern of Lead, that was placed in the Ceach- 
houſe-yard, to receive by Pipes the Rain-water from 
ſome Out-buildings, fell down, through the Failure 
of a wooden Frame whereon it ſtood. My Curioſity 
led me to examine into this Ciſtern; and at the 
Bottom of it, 1 obſerved ſeveral black Beetles, plung- 
ing in a muddy ſlimy Sediment, which the Water had 
lefr. Taking out Two or Three of them, 1 found 
them of a middling Size, ſomewhat above an Inch in 
Length, having Six pretty long Legs, with Two little 
Hooks at the Extremity of each, in the Manner of the 
common Beetles : They were all over of a ruſty black 
Colour, with Antenne long and jointed; a Body 
covered with one ſtrong Shell, forming an Appearance 
of Caſe-wings, but undivided, and without any filmy 
Wings underneath, and a Tail turning up a little : In 
ſhort, they reſemble very much a Sort of Beetle that 
is ſometimes ſeen in Houſes, but were of a ſtronger 
and much more firm Contexture. 

As I have preſerved moſt of our Engliſb Inſects, 
(after a Manner I ſhall not here take up your Time in 
deſcribing) I choſe one of the largeſt of theſe Beetles, 
and threw it into a Cup full of common Lamp-ſprrits, 

5 | | (that 


[ 443 ] 
(that being the Way of killing and preparing them 


- for my Purpoſe) and in a few Minutes it appeared to 


be quite dead : Whereupon I ſhut it up in a round 
Pill-box of about an Inch and half Diameter, and 
carried it in my Pocket next Day to London, where 
I toſſed it into a Drawer, and thought no more of it 
for above Two Months after; when, opening the Box, 
I found it, to my great Surprize, alive and vigorous; 
though it had nothing to eat for all that Time, nor 
received any more Air than what could be met with 


in ſo ſmall a Box, whoſe Cover ſhut very cloſe. 


Having, however, no Intention of keeping it alive, I 
again plunged it into Spirit of Wine, and let it lie 
conſiderably longer than the Firſt time, till ſuppoſing 
it dead beyond any Poſſibility of Recovery, I put it 
into the ſaid Box again, and locked it in my Drawer, 
without looking any more at it for a Month at leaſt, 
when I found it again alive. And now I began 
to imagine there muſt be ſomewhat extraordinary in 
this Creature, ſince it could ſurvive the Force of 


Spirit of Wine, which ſoon kills moſt other Inſects, 


and live for Three Months, without taking in any 
Suſtenance. 

A few Days before this, a Friend had ſent me 
Three or Four Cock- Roches, or as Merian calls them, 
Kakkerlace, brought alive from the Weſt- Indies : 
Theſe I had placed under a large Glaſs of Six or 
Seven Inches Diameter, made on purpoſe to obſerve 
the Transformation of Caterpillers: And now I put 
my Beetle amongſt them, that he might enjoy a 
greater Share of Liberty than he had done for Three 
Months before. I fed them with green Ginger 


moiſtened in Water, and they eat it greedily ; but l 
Lil could 
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could not find, nor do I believe, that the Beetle ever 
taſted it during the whole Five Weeks they lived 
under the Glaſs together. I often took notice, that 
the Cock-Roches would avoid the Beetle, and ſeem 
frighted at his Approach; but never obſerved any 
Tokens of his Liking or Diſlike of them, for he uſually 
ſtalked along, without regarding whether they came 
in his Way or not. Perceiving the Cock-Roches 
begin to decline in Vigour, I was afraid they would 
loſe much of their Beauty, if I permitted them to die 
of Sickneſs, and would become unfit to be preſerved 
as I propoſed : Wherefore I put them into Spirit of 
Wine, and the Beetle their Companion with them. 
They appeared dead in a few Minutes, and I believe 
were really ſo: The Beetle ſeemed likewiſe in the 
fame Condition: Whereupon, after they had lain in 
Spirits about an Hour, I took them out, and whelmed 
the Glaſs over them, till I ſhould have Leiſure to 
diſpoſe of them as I intended. This was about Ten 
o'Clock in the Morning, and I ſaw them no more 
till Evening, but found the Beetle then creeping 
about as ſtrong and vigorous as ever: And therefore 
I reſolved to put him to a Trial I imagined he could 
not poſhble ſurvive, which was to let him remain a. 
whole Night in Spirits; but here too I found myſelf 
miſtaken, for after he had been taken out a Day, he 
appeared as lively as if nothing had happened to him. 
Since that time J have put him no more in Spirits, 
but have kept him under the Glaſs afore- mentioned, 
where he is alive at preſent: Though during the Two 
Years and half he has been in my Poſſeſſion, I have 


never been able to diſcover, that he has drank or eaten 
any thing. 
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I muſt not conceal, however, that, by way of Ex- 
periment, I have put under his Glaſs, at different 
times, Water, Bread, Fruits, c. but 1 never found 
them in the leaſt diminiſhed or touched by him. 
Theſe Trials too were always made at many Months 
aſunder, and I am pretty certain, there has been at 
leaſt a Year together, during ſome Part of the afore- 
ſaid Time, wherein nothing has been offered him 
cither to cat or drink. 

The Queſtion will then be, How this Creature has 
been wonderfully kept alive for Two Years and an 
half, without taking any viſible Food? —And, Sir, 
your Suppoſition, that it finds its Nouriſhment in the 
Air, carries with it the higheſt Probability : Since, as 
you was pleaſed to obſerve, there are Particles in the 


Air which evidently ſupply a Growth to Plants of 


ſome particular Kinds, ſuch as the Semzperuzve, Or- 


pine, Houſe-leek, &c. And the ſame or ſome other 


Particles therein contained may poſſibly be likewiſe 
able to afford a Nouriſhment to Animals of ſome 
certain Kinds.——There is a farther Reaſon alſo to 
believe, that ſomething like this muſt be; for, in the 
amazing Plan of Nature, the Animal, Vegetable, and 
Mineral Kingdoms are not ſeparated each from other 
by wide Diſtances, or broken off by ſudden Starts, but 
differ from each other (near their Boundaries) by ſuch 
minute and infenſible Degrees, that it is impoſlible 
to find out certainly where the one begins, or where 
the other ends.—As the Air, therefore, yields 
Nouriſhment to ſome Kinds of Plants, it may pro- 
bably do the ſame to ſome Kinds of Animals; for other- 
wiſe a Link would ſeem wanting in the mighty Chain 
of Beings —And that Chameleons, Lizards, Snakes, 

L1l 2 Cc. 
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cc. can live for Months together without any viſible 
Suſtenance, is a Fact generally allowed to be true 
the Cauſe of it too has been attributed to an exceed- 
ing ſlow Digeſtion, Circulation, and Diſtribution of 
Nouriſhment, in thoſe Creatures; but as their Agility 
ſeems to imply a brisk Motion of their animal Spirits, 
Il am inclined to think the Circulation of their other 
Fluids cannot be ſo ſluggiſh as commonly is ſuppoſed : 
And, perhaps, it may not be unreaſonable to believe, 
that their being able to live fo long without viſible 
Food, is rather owing to ſome other Nouriſhment 
they receive from the Air, which ſupplies the want 
of more ſubſtantial Diet. 

I have met with no Inſtance I could give Credit to, 
of any Creature's living without Food for ſo long 
a time as the Beetl/elI have been mentioning ; and yet 
doubt not, (though it may have been kept alive by 
Air only) but that, in its natural State, it eats more 
ſolid Food; after ſomewhat the ſame manner as 
the Plants before-named thrive beſt when ſet in a 
little Earth, notwithſtanding they may flouriſh a long 
while, and ſend forth Branches and Flowers, when 
they are ſuſpended in the Air, and receive no Nouriſh- 
ment but from the Humidity or ſome other Qualities 
thereof. 
We have not, indeed, as yet, many Inſtances of 
this Sort in Animals; nor is it probable any of the 
larger Kinds can live long without Supplies of Food : 
But there may be ſeveral Inſects capable of ſubſiſting 
on minute Particles carried about every-where with 
the Air, though, for want of ſufficient Experiments, 
we arc not acquainted with them. 
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Its reviving ſo often after being ſcemingly killed 
by Spirit of Wine, ſhews a Strength of Life I never 
found in any other Inſect: Some Kinds, indeed, will 
come to Life again, if taken out as ſoon as they 
appear dead; and the Ear-wig, in particular, after 
continuing ſo ſome Minutes : But half an Hour in 
Spirits puts a final End to the Life of all the Inſects 
I ever tried, except this Beetle. = 

It walks not much about under the Glaſs that 
covers it, but is uſually found with its Noſe thruſt 
cloſe down to the Bottom thereof, perhaps to ſuck 
in the Air. On removing the Glaſs, it appears robuſt 
and vigorous, and would willingly run away. A 
ſtrong aromatic kind of Smell iſſues from it, agree- 
able enough when there is not too much of it; and 
the ſame Scent hangs about the Fingers a long while 
after touching it. Since the Weather has been ſo 


now has always appearcd as lively in cold as in hot 
Weather, and I have obſerved its Smell to be ſtronger 


in Winter than in Summer. In the exhauſted Re- 


cciver, where 1 have kept it ſometimes for half an 
Hour, it ſeems perfectly unconcerned, walking about 
in Vacuo as briskly as in the open Air; but, upon 
Admiſſion of the Air, it ſhrinks its Legs together, and 
appears in a Surprize for near a Minute. 
We know the Egyptians had a high Veneration 
for the Beetle, by their many. Images thercof, 
which are ſtill preſerved in the Cabinets of the Cu- 
rious, and Hiſtorians tell us it was one of their 
Deitics : But, as the Eg yptians were a wiſe and learned 
People, we cannot imagine they would ſhew ſo much 
Regard to a Creature of ſuch a mean Appearance, 
without ſome extraordinary Reaſon for ſo doing : 

„ 88 And 


exceſſive cold, it is grown ſomewhat torpid; but till 
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And is it not poſſible they might have diſcovered its 
being able to ſubſiſt a very long time without any 
viſible Suſtenance, and therefore have made it a 
Symbol of the Deity ? In the ſame Manner as it is 
probable the Onion was held ſacred by them, for 
repreſenting the Orbits of the Planets.—But theſe 
Conjectures may ſeem impertinent to one ſo uſed to 
curious Diſquiſitions, and therefore I ſhall not dare 
intrude on your Time any longer, than to proſeſs 
myſelf, with the greateſt Reſpect, | 


SIR, 
Tour moſt humble Servant, 
Strand, Jan. 2. 1739-40. H. Baker. 
P. F. This Beetle (after being kept half a Year 


longer) was permitted to get away, by the Careleſſneſs 
of a Servant, who took down the Glaſs to wipe it. 


See the Figure of this Inſect, in Tas. II. Fig. 1. 


IX. The Diſcovery of a perſect Plant in 


Semine z by Mr. Henry Baker. 
81 NCE the antient Suppoſition of equivocal Ge- 

neration has been rejected, for a more reaſonable 
Belicf, that every Thing proceeds from Parents of its 
own Kind, Numbers of curious People have buſied 
themſelves in Search of Experiments, whereby to 
demonſtrate the Truth of the latter, and conſequently 
the Falſity of the former Opinion. For this Purpoſe 
the Animal and Vegetable Worlds have been examined, 
and ſuch Analogy found between them, as proves 


convincingly, that their Generation and Increaſe ate 
brought 
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from. And as the Seeds of Plants are found by 
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bronght about in a Manner pretty much alike. The 
animal and vegetable Semina are found to be alike 
the Rudiments of their future Offspring ; and both 
alike require only a proper Repoſitory to preſerve 
them from Injuries, and proper Juices to adyance 
their Growth, and bring them to Perfection. 

Glaſſes (which the Moderns have ſo much im- 
proved) are the Means whereby theſe Secrets in Na- 
ture are diſcovered to us. The Eye, aſſiſted by a good 
Microſcope, can diſtinguiſh plainly, in the Semen 
maſculinum of Animals, Myriads of Animalcules 
alive and vigorous, though ſo exceedingly minute, 
that it is computed three thouſand Millions of them 
are not equal to a Grain of Sand, whoſe Diameter 
is but the one hundredth Part of an Inch: And the 
fame Inſtrument will inform us beyond all Doubt, 
that the Farinæ of Vegetables are nothing elſe but a 
Congeries of minute Granula, whoſe Shapes are 
conſtant and uniform as the Plants they are taken 


repeated Experiments to be unprolific, if the Farina 
be not permitted to ſhed, it has been ſuppoſed, that 
all its Granula contain Seminal Plants of their own 
Kind. 

The Growth of Animals and Vegetables ſeems to 
be nothing elſe but a gradual Unfolding and Expan- 
fion of their Veſſels by a flow and progreſſive Inſi- 
nuation of Fluids adapted to their Diameters, until, 
being ſtretched to the utmoſt Bounds allotted them 
by Providence at their Formation, they reach their 
State of Perfection, or, in other Words, arrive at 
their full Growth. If this be granted, the Conſe- 
quence muſt be, that all the Members of a perfect 
Animal exſ# really in every Animalcule of the Semen 

animale 
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animale maſculinum, and all the Parts of a perfe& 
Plant in every little Grain of the Farina Plantarum, 
however minute either of them may be. 

According to this Theory, it is ſuppoſed by ſome, 
that, in Animals, the Semen of the Male being re- 
ceived into the Matrix of the Female, ſome of the 
Animalcules it contains in ſuch Abundance, find an 
Entrance into the Ovaria, and lodge themſelves in 
ſome of the Ova placed there by Providence as a 
proper Nidus for them. An Ovum, becoming thus 
inhabited by an Animalcule, gets looſened in due 
time from its Ovarium, and paſſes into the Matrix 
through one of the Fallopian Tubes. The Veins and 
Arteries that faſtened it to the Ovary, and were 
broken when it dropped from thence, unite with the 
Veſſels it finds here, and compoſe the Placenta: 
The Coats of the Ovam, being ſwelled and dilated 
by the Juices of the Matrix, form the Chorion and the 
Amnion, Integuments needful to the Preſervation of 
the little Animal, which, receiving continually a 
kindly Nouriſhment from the ſame Juices, gradually 
firetches and inlarges its Dimenſions, becoming then 
quickly viſible with all the Parts peculiar to its Spe- 
cies, and is called a Fætus. 

In Plants, ſay they, (which are uncapable of re- 
moving from Place to Place, as Animals can) it was 
requiſite a Repoſitory for their Farina ſhould be near 
at hand to prevent its being loſt; and accordingly 
we find, that almoſt every Flower, producing a Fa- 
rina, has likewiſe in itſelf a proper Ovary for its 


Reception; where the Ova thereby impregnated are 
expanded by the Juices of the Parent Plant to a 


certain Form and Bulk, and then, becoming what we 
call 
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call ripe Seeds, they fall to the Earth, which is a 
natural Matrix for them. 

According to the above Suppoſition, a ripe Seed, fall- 
ing to the Earth, is in the Condition of the Ouum of an 
Animal getting looſe from its Ovary, and dropping into 
the Iterus: And, to go on with the Analogy, the Juices 
of the Earth ſwell and extend the Veſſels of the 
Seed, as the Juices of the Uterus do thoſe of the 
Ovum, till the Seminal Leaves unfold, and perform 
the Office of a Placenta to the Infant included Plant; 
which, imbibing ſuitable and ſufficient Moiſture, gra- 
dually extends its Parts, fixes its own Root, ſhoots 
above the Ground, and may be ſaid to be born. 

Others diſapprove of this Hypotheſes, and inſiſt 
that no Animalcule can poſſibly enter the Ovum 
animale, nor any Particle of the Farina get into the 
Embryo of a Seed: But, ſay they, in Animals, either 
the fineſt Part of the Semen is taken in by the Veſſels 
of the Vagina and Iterus, circulated with the Fluids, 
and carried into the Ovaria, and even into the Ova, 
by the Veſſels that run thither; or elſe, Fecundation 
is occaſioned by a ſubtile Spirit in the Semen maſcu- 
linum, which paſſes the Iterus, enters the Ovaria, 
pervades the Female Ova, actuates and enlivens the 


ſeminal Matter in them contained, and produces all 


the various Symptoms of Conception: — In Plants 
too, ſay they, the ſame is effected by penetrating 
E ffluvia from the male Semen or Farina. 

This Account of animal and vegetable Generation 
is intended to introduce a Diſcovery, which may 


poſlibly ſome way lead to a greater Certainty about 


it. 


Mm m Amongſt 


. 
Amongſt numberleſs Inquirers, whom the Opinion, 
that every Seed includes a real Plant, has ſet at work 
to open all Kinds of Seeds, and try by Glaſſes to find 
evident Proofs thereof, I have not been the leaſt 
induſtrious: But after repeated Experiments, in every 
Manner I could think of, and with the utmoſt Nicety 
in my Power, I began to deſpair of evex attaining an 
ocular Demonſtration of it. If by moiſtening the 
Seed it began to vegetate, I could indeed diſcern the 
ſeminal Leaves, and the Germen or Bud, whence the 
future Plant ſhould ariſe; but was able to go no 
further, unleſs I waited till the Moiſture gradually 
extending its Veſſels made the little Root ſhoot 
down, the Stall riſe up, and the minute Leaves 
Expand, and bring themſelves to View. This, how- 
ever, was not the Thing I ſought for: But, ſome 
Days ago, mere Accident, when I thought nothing 
about it, favoured me with a Diſcovery I had ſo often 
ſearched after to no purpoſe. ; 

Endeayouring with a fine Lancet to diſſect a Seed 
of the Gramen tremulum, (a Seed whereof is placed 
in the Hole, marked Fig. 1. of the Ivory Slider here- 
with preſented, and as it appears in TAB. II. Fig. 2. pre- 
fixed to this Tranſaction) with Intention to examine the 
ſeveral Parts of it with a Microſcope, imagining l might 
find ſomewhat curious in the Contexture of its Husk, 
the Edges of which I obſerved to be tranſparent, I 


took notice of ſomething exceeding ſmall between 
the Two Sides, which I had ſeparated. I ſtuck the 
Point of the Lancet into it, with no other Deſign 
than to take it up, and place it in the Microſcope to 


ſee what it might be; which I had no ſooner 2 
than, 


opened it the long Way exactly in the Middle, and 
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great Surprize and Joy, I found the 


than, to my 
opened a membranous Caſe, 


Lancet had fottunately 


that included a perfect Plant, atiſing from a double 


Root in the Baſis of its ſaid Caſe, with Two Stems 
of an equal Height, each whereof had many Leaves 
upon it, like the Graſs from whence it was pro- 
duced. This was à Sight I little expected to meet 
with; and being aware how much Imagination has 
frequently had to do with microſcopial Obfervations, 
I diſtruſted my own Eyes, and examined it every 
way I could contrive, to prevent being deceived; but 
in all Poſitions I found it a Reality. Wherefore 
having fecured it between Two Pieces of Jinglaſs, 
together with the Caſes that inclofed it, (as in the 
Hole of the ſame Slider, Fig. 2. (ſee TAB. II. Fig. 3.) 
I afterwards cut open a great many Seeds of the ſame 
ſort, in hopes I might be able to ſeparate one of 
theſe: mme Plants intirely from its Theca; which 


at laſt I ſucceſsfully effected, and placed as in the Hole 


(ſee TAB. II. Fig. 3,4). 

Having never met with any Experiment, that ſo 
plainly proved the Exiſtence of a real and perfect 
Plant in Semine, I imagined an Account thereof 
might be acceptable to this moſt learned So cIE ry, 
which encourages every Endeavour for the Advance- 
ment of true Knowledge: And I beg Leave, with 
all Submiſſion, to recommend to your Conſideration, 
how far this Diſcovery. may conduce towards aſcer- 
taining the Manner of Generation. 1 

A Dozen Lines, in a little Poem called The Uni- 
verſe, are fo adapted to the preſent Subject, that, if a 
Quotation from myſelf may be excuſed, I ſhall con- 
clude: with them. V 


Mmm 2 Each 
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Each Seed includes a Plant: that Plant, again, 
Has other Seeds, which other Plants contain : 
T hoſe other Plants have All their Seeds, and Thoſe 
More Plants again, ſucceſſively, incloſe. 

Thus, eury ſingle Berry that we find, 
Has, really, in itſelf whole Foreſts of its Kind, 
Empire and Wealth one Acorn may. diſpenſe, 
By Fleets to ſail a thouſand Ages hence. 
Each Myrtle Seed includes a thouſand Groves, 
Where future Bards may warble forth their Loves: 
Thus Adam's Loins contain'd his large Poſterity, 
All People that have been, and All that e er ſhall be. 


Henry Baker. 
An Explanation: of the Figures. See Tas. II. 
Niue 1. 
T he Beetle, mentioned in the preceding Paper. 
Figure 2. 


A Seed of the Gramen tremulum intire, of the 

natural Size. 

Figure 2 *. 
The ſame magnified. 
Figure 3. 

A Seed of the Gramen tremulum 9 viz. 

A. One Lobe or Side of the Seed. 

B. A membranous Caſe containing a minute Plant, 
which ariſes with Two Stems * many 

eaves 
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Leaves from its Radicle in the Baſis of the 
ſaid Caſe : This Caſe lies between the Two 
Lobes, and, before it is opened, ſeems to be the 
Germen of the Seed. 


C. A Piece of the Caſe cut off in opening. 


Figure 4. 
A. A Lobe of the Seed. 
B. The minute Plant extracted from its Caſe, that 
its Root and Branches may be ſeen to better 
Advantage. 
C. The Caſe whence the minute Plant was taken. 
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